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^    Cosmopolitan  Time  (iiid  a  Prime  Meridian 


COMMON  TO  ALL  NATIONS. 


MKM«)[<ANI)IM. 


Altlioiiifli  the  siil)J(M't  (lisciiHsod  iii  tlio  accompanying^  panorn 
has  not  hitherto  attracted  general  attention,  it  has  to  some 
extent  met  with  considei-ation  in  vai'ious  (|naitei's,  and  it  is 
prohaldc  thai  at  no  distant  dny  puhlic  interest  will  he  awakened 
to  its  importance. 

Uniform  time  has  ion;;'  heen  emj)loyed  for  scientific  jtni'poses;  it 
has  been  us(>d  in  i-ecordinij  simultaneous  ma<;-netie  observations, 
in  ge(\i;'ra))Iiical  and  asti-onomieal  calculations,  in  observinj^  the 
movement  of  tides,  the  track  of  meteors,  the  waves  of  eurth- 
((uakes,  and  in  systemalieally  reconlim^"  meteorolog-ical  pheno- 
mena. 

It  is  only  of  lute  years  that  the  I'apidity  ofcommunieation.s  by 
Jlailway,  and  the  facilities  afforded  by  the  Tele<i;iaph,  have 
ereated  new  conditions  wlii(di  su<i;<i;est  and  seem  to  demand  some 
general  system  of  uniformity  in  reekoni:,^-  time  in  the  ordinary' 
oceupations  of  life. 

Those  whose  avocations  bring  them  in  contact  with  the 
inconveniences  and  com])lieations  w'lieh  arise  from  our  present 
notation,  feel  that  the  necessity  of  some  improvement  will 
before  long  become  absolute. 

The  question  is  recognized  to  be  cosmopolitan  in  its  cliaracter  ; 
and  although  every  where  the  dilticulty  may  in  some  degree  be 
felt,  it  is  on  the  American  Continent,  in  Canada  and  tlie  United 
States,  that  it  is  rapidly  gaining  marked  prominence. 


A  lar^o  iiiiKHiiit  oC  capital  lias  Ikh'ii  t'\|)fn<l(*<l  hy  flic  iJominion 
(ifCana'ia  in  the  cstal»lisliHH'iit  of  railways  and  tcli'i;rai)li  lines, 
and  llio  (iovi'i'nnuMit  is  now  a|)|)i'u|)iiatin<^  one  hundred  inillioiis 
(d'dollars  toward.-*  tludr  construtlion  to  the  PaciHc  Ocean. 

In  a  tow  years  tho  railways   proposed  will  l»c  completed,   atid 


they    will    extend    (jver    ".'»    dei;'rees  (»f  Ntnuitudc 


Tl 


le  various 


clocks  in  tho  intervonin;;'  distances,  hy  which  tlie  lines  will  ho 
operated,  and  the  oi'dinai-y  luisine^s  ofdaily  life  carried  on,  will, 
undor  the  present  system  ofrcckfMiini;'  tinu*,  di Her  from  point  to 
point,  until  the  maximum  difference  of  ahout  five  hours  is  reached. 
Accordingly  the  ^eoLi;i'a|»liical  extent  of  tei'ritory,  and  the 
;;oneral  advancement  of  tho  Dominion  of  Canada,  point  to  the 
necessity,  at  no  roniott!  period,  (»f  seeking;  for  some  change  in 
tho  jiresent  system  of  reckoning  time. 

Tho  twritoi-y  of  the  I'nifed  States  of  America  extends  fron» 
Kastport  in  Maine  to  the  western  conHnos  of  Alaska,  localities 
ditforiiii;  in  lon;i;itude  lOO  dei^rees ;  in  tiiiio,  (J  hours  an<l  40 
mimites.  Hotween  M.'dne  and  the  PaciHc  States  (»f  \Vashin;::t<»n, 
Ore<i;on  and  Califoriiia,  the  dilference  in  time  is  nearly  4  hours. 
The  railway  system  is  developing"  in  a  marvellous  manner  in  the 
United  States;  tjie  ])opulation  is  ten  times  that  of  Canada.  If. 
therefore,  the  question  of  timo-reckoninjL!;  claims  attention  in  tho 
J)omini(»n,  the  necessity  of  its  earnest  consideration  in  the  Unit- 
ed States  is  still  more  manifest. 

Tho  American  Metrolo<i;ical  Society  has  had  the  subject  under 
consideration.  A  careful  report  has  heen  prepared  setting  foi'th 
the  necessity  for  ehanije,  and  advocating  uniformity  and 
accuracy  in  the  system  of  time  reckoning.  From  this  report 
it  appears  that  there  are  no  less  than  seventy-tivo  distinct 
local  time  standards  used  hy  the  Railways  of  the  country,  all 
ditlering  the  one  fi-om  the  other,  the  greatest  ditl'eronco  reaching 
8  hours  and  58  minutes.  Tiie  most  prominent  Jiaihvay  mana 
gers  have  been  consulted,  and,  Avitii  (he  exception  of  a  small 
minoi'ity,  they  have  placed  on  record  the  opinioTi  that  "  a  uni- 
form time  '  wmild  not  only  be  a  great  convenience  to  the  public 
and  to  the  JIailway  employees,  but  would  materially  lessen  the 
risk  of  accidents.     It  is  accordingly  strongly  recommended  that 


some    iiuMiiis  lu>  taken    tt    cslaltli"*!!   an    alixdiitc   miifoi'init  y   of 
time  tliroii^ijlimit  NuiMli  America. 

Mr.  SaiKlfurd  Klemiiin',  l»y  whom  tlie  IiileiTolonial  Uailway  ol' 
(-jiiUKla  was  (•(•hstriieUMl,  and  who  is  now  Mnijinoi'rin-Cliiet'  of 
thcM'aiiway  in  proeess  of  eon><ti'H<lion  to  (ht  I'aeilie,  has  had 
his  attention  dii'eeted  to  the  iiic(»nveniences,  (•onfusi((n,  and  eoin- 
plications  in  time-i-ecUoniny;,  whicli  ai-e  threatened  hy  the  ra|>id 
extension  <il  the  rji'lway  works  nnih'r  his  (diarijje,  and  ho  has 
sn;^t^este(|  a   practical  solution  of  the  dilliciiltie>  whi(di   he  fore- 


see. 


The  question  is  likewise  of  general  scientitic  interest  ;  and  its 
solution  is  of  value  far  beyond  (Canada,  foi-  it  involves  a  (|iiestion  in 
which  .':'l  civili/.ed  people  are  concerned.  If  uniformity  l»c 
«lesirahle  in  ('anada  and  the  Tnited  States,  may  it  not  he  e(pially 
important  to  employ, it  throu<^hout  the  wiide  world?  Docs  i» 
not  therefore  hecomiMlesii'ahle  to  seek  the  co-operation  of  men 
of  science    in    other    countries,     and    if  possihie   i^ain    ^'eneral 


ct)neurrencc  in  any  s(  heme  which  may  he  pi'opose 


d? 


At  the  instance  of  His  Kxcellency,  the  (lovernor-CJenoral  of 
('anada,  the  suhject  was  hrou^ht  under  the  notice  of  the  iioyal 
Society,  (d'Eni^land.  That  distinguished  scientific  hotly  has  re- 
cently forwarded  a  communicalicni  to  His  K.xeellency,  of  which 
the  following  is  an  e.xtract  :  — 

"The  I'resident  and  Council  of  the  Royal  Society,  have  taken 
"  into  consideration  the  proposals  of  .Mr.  Sandford  Fleming,  re- 
'•  lative  to  time-reckonini;'  and  to  the  estahlishment  of  u  Prime 
"  Meridian,  which  were  forwarded  hy  liio  Council  of  the  Cana- 
"  dian  Institute,  with  a  memorial  to  His  Kxcellency,  the  Govcr- 
"  nor-(ieneral  of  (.anada." 

*■  The  proposal  consists  of  two  [)arts.  (1)  The  establishment 
"  of  a  system  of  Cosmopolitan  time,  with  plans  for  the  read\- 
"  passage  from  this  to  approximate  local  time.  (2)  The  choice 
"  of  u  Prime  Meridian  whi(di   should  be  common  to  all  nations." 

"  The  convenience  of  a  system  of  time-reckonin*^,  which  should 
*'  be  common  to  all  the  earth,  is  easily  seen,  while  at  the  .same 
*'  time  it  is  obvious  that  if  such  a  reckoninii'  be  at  all  i>'cncrall\' 
"  used,  there  must  be  means  of  readily  passini;-  from  it  to  local 
*'  time,  which  is  intimately  hound  up  with  the  daily  business  <ti' 


"  lilo.  'I'lic  iiiraiis  roconiiiU'inUMl  \>y  the  Jiiilliur.  arc  .Him|»li'  ami 
"  seem  woll  tU'vix'fl.  'I'lir  <lilll('iill  v  i.>  «>r  r'Musc,  to  iixliUM'  llir 
"  «lin't'rriif  civili/i'il  ii.'i(i<>ii>  mI' ilu'  wt'i  111  lo  i-niMiir  in  this,  or 
"  any  similar  .^rlu'iiic. 

''Willi  rci^ai'l    In    llif    •*t'(Mii'l    pniiii.    llic    <'*l;il.li'»liin('nt  oCa 


I'r 


nnc 


.M 


cinliaii,  i-'» 


rnnion  lo  all   natioiiM,   the  Aiitlioi-  lias  a<l- 


(jiici'tl  stroiitr  reasons,  roiimlc"!  on  ron\<Mii»MM'i'.  why  a  Mcri- 
tjian  |>as.sinu:  fhi'oimli  llrliriiii;  Siiai!.  •'!•  nctirlv  s.i.  shoiiM  ho 
I'lioscn.  I(  liajtin'iis  t|i:ii  m  Mfritlian  ISO  -  iVonj  lltat  oCdroon- 
wich,  I'lilfiU  lliis  coiiiliiiiHi,  ;iii<l  it'  l!ii-  wci-.-  .'I'loptoil  the 
clianni'  in  «'\i^tiiiu"  maps,  etc 


\\ 


hid 


I  ri'liT  to  I  he 


M 


( Jrciiiwii'li,  as  t lie 


oils 


riiio' 


M 


I'nuiaii.   \\'oii 


I.I 


not 


eriWian  of 
v«'rv    soi'i- 


•' Tin'  chojct',  Iio\\\'\ri',  of  a  Priiut'  .Mciiiliaii.  even  to  tlio  ox- 
'•  ti'iit  of  ;i(|<»|(tiiiu:  oiu>  i'XM(ll\'  isn  -  tVoin  ;i  Mi-riiliiin  at  |)resoiit 
'■  in  iiso,  as  a  jiriiiic  .MtMMdian.  is  one  n|)on  which  the  siis«'i«|i!i- 
"  hililies  of  individual  nations  miirhl  niaU'ei  it  more  dilliciilt  to 
"  obtain  conciirreiice,  thiiii  iijion  the  mere  adopiion  of  a  eoinmou 
"  HVstetn  ofCfisfiojKilitan  time-i'ecl<onin;j  in  the  ah>trael. 

"  While  disposed  to  lodk  favorahly  on  the  |n'opo>e<|  selu'nn', 
"the  President  and  ('oiineil  find  thai  no  sfdieme  ot"  (he  Uind 
"would  have  niiieh  (hanre  (ifsiiccc'ss,  unless  there  were  A  gt»n- 
"  eral  readiiioss  oil  tin;  part  of  civilized  nations  serioiislv  to 
"  entertain  the  (piestion.'' 

Thus  the  report  of  the  {{oval  Society  recoii'iii/.es  the  advantaiijos 
dei'ivahle  from  a  system  of  cosmopoliiaii  time  a^  an  ai»stract 
|)ropositi(Mi.  The  Metrolo-ical  Society  ( Washiii<;ton)  points 
out  the  ])(jsitive  iiri;'eiicy  of  reform  in  the  United  Stati's,  advo- 
cates that  the  iis(>  of  local  time  l»e  diseontiniieil.  and  stfontrlv 
recommends  the  adojition  of  a  uniform  standard  throngh(JUt  the 
eoiinti-y.  In  Canada,  as  in  the  United  Stales  the  (piestion  has 
beeome  one  (»f  i)ractieal  ecoiiom\'.  Even  now  the  neeessitv  for 
Homc  more  convenient  system  of  reelconinii;  time  is  experienced, 
and  on  the  completion  of  the  railway  to  the  Pacific  Coast,  tin,' 
necessity  will  liecomc  absolute.  It  is,  therefoi'c,  tiot  only  in  the 
interest  of  Xorth  America,  but  as  a  (piestion  involvini^ 
j)ractical  results  of  valu'j  to  every  civilised   nation,  that    .saviinls 


nf  (»( Iht  rniihh'io"*  may   lu'   «'oiitiiltt'<l  willi  ilic  view  or;natm'iiiu 
a  sclu'im*  ill  «'\('ry  i'r>|ii'cl  acri']tt:il»li'. 

Ill  |iiir>Maii('i' of  the  >iii;L;»'xtii»M  iiii|ili(>i|  in  the  iH'|«»i'f  nl"  tin- 
I'idNitK'iit  aiiM  <'i»nncil  olilic  K'uyal  Socit'iy,  ii  a|i|M'jn's  ailvisal»lc 
that  an  rllori  lie  ma«li'  to  avcniain  Imsv  far    tlir    schciin'    woijM 


)l>l 


olilaiii  ^t'lii'ial  (•()n(Mii  rt'iici'. 

Tin' rstiildi^hnu'iit  of  cusinopullian  liiiu'  involsc-i  iju'  jiriinary 
•  U'UM'iiiination  <>r an  initial  M«>riilian.  a>«  a  /am'm  tor  rotnpiitini; 
tlu'  i'i'\<ijnli<>ii- of  the  i^lultc  on  its  axis  ;  and  it  i>  only  I'V  coni 
moll  ('oiiNcni  thai  mk-Ii  I'iIiiu'  .Mciidian  can  l>o  ili'lci'inined. 

Mr.  Saii'lfoid  I'k'miii;;  advocate^  .lio  scK'ciion  nf  a  I'rimr 
Mi-ridian,  cominon  to  all  nations,  IVorn  tlu'  fact  tjiat  its 
e.stalilislimi'nt  is  i-cally  tlio  kov  to  any  scliomo  of  tinu'-rctUonin;.;, 
of  iinivei'sal  ajiplication.  lie  lias  submit li'd  Ins  views  free  from 
all  local  liias,  and  has  ain)(.Ml  at  the  selection  of  an  initial 
meridian  and  time-/-i'ro  which  wliih'  awalvcnini;'  no  national 
«uscej>tiliililies  would  he  ifi-neraliy  accept  ihle  to  all  ci\ilized 
people. 

It  is  eaiMiestly  li<^ptd  that  this  alteni|it  to  tleal  with  an 
acknowlcdgeil  iinpednnent.  aliUe  to  international  scientitic 
operalioiia.  and  to  the  i-apidly  extending  relations  of  trade  and 
eonimeree,  will  he  considoreil  in  a  liheral  spirit  ;  and  that 
civilized  nations  luav  he  Ibiihd  not  nnwilliii!'-  to  concur  in  a 
pn^posal  which  ojfers  a  ready  means  of  hrin;;in<.>"  into  u.so  some 
.scientitic  Hystem  of  reckoning  time  su(di  as  the  a^e  seems  to 
demand. 

DAXIKL  WILSOX,  h.  L.  D.,  F.  R.  S.  iv. 

President,  Canadian  Institute. 


Toronto,  Api-il  5th.,  1880. 
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The  President  and  Council  of  the  Caxadiax  Institl'TK 
(Toronto),  bavin^^  nienioriahzed  His  Exxellenc)-  tlie  Governor- 
General  of  Canada,  respecting;-  the  accompanying^  papers,  with 
the  special  object  of  determinin<;-  a  First  OR  Priml;  MERI- 
DIAN TO  1U-:  Common  to  ai.i,  Nations,  and  promotini;  the 
adoption  of  a  Universal  System  oi-  Time-Reckon in(;, 
adapted  to  the  requirements  of  modern  progress  : 

His  Excellency  the  Governor-Cieneral,  in  view  of  the  im- 
l)ortant  international  interests  involved,  has  been  gracious!)- 
pleased  to  bring  the  subject  under  the  notice  of  the  Imperial 
Government,  in  order  that  the  attention  of  the  official  and 
scientific  authorities  of  Great  Britain  atul  of  foreign  countries 
ma)'  be  directed  to  it. 

The  geographical  circumstances  of  this  countr)-  invest  the 
question  with  special  interest  to  the  people  of  Canada,  and 
the  peculiar  jDolitical  status  of  the  Dominion  may  in  some 
respects  enable  the  representatives  of  Canadian  science  to 
mediate,  especially  between  their  scientific  brethren,  in  the 
various  countries  more  immediatel)-  interested  in  the  questions 
at  issue.  The  Council  of  the  Canadian  Institute  will  be  glad 
to  receive,  and  to  transmit  to  all  the  scientific  bodies  Avith 
which  they  interchange  publications,  an)-  communications 
which  may  be  made  to  them,  and  with  the  view  of  promoting 
the  objects  aimed  at,  will  be  happy  to  collate  all  comments, 
suggestions,  or  expressions  of  opinion,  with  which  they  ma)- 
be  favoured. 


Canadian  Insth  rrii, 

'i'oroiUu,  M;iy,  187^. 


R.  RAMSAY  WRIGHT, 
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To  /lis  ExcpUencji,  thp  lUijIit  lfoiion.nilth>  Snt  .lonx  Doccii.As 
SuTiiKRLAN'D,  Mdrqvln  of  Lome,  one  of  Her  Majesfifa  Prlri/ 
(JouHcll,  Kti'Kjht  of  the  Most  Ancient  and  Most  Xohle  Order  ot' 
the  Thistle,  and  Kniyht  (irand  Cross  if  thi-  }Fost  /.h'stin<jnishe</ 
Order  of  Saint  Michael  and  Saint  (leonje,  (iavernor-dleneral  ot 
(Uinada,  and  Vice- Admiral  of  the  sank*'. 

The  memorial  of  the  Council  of  the  Canadian  Institute 


Respectfully  Sheweth  : 

That  the  Canadian  Institute,  established  in  Toronto  for  a 
period  of  thirty  years,  has  specially  aimed  at  promotinj^^ 
scientific  study  and  research  ;  and  by  means  of  its  Journal 
of  Proceedings  has  maintained  communication  with  men  of 
science  in  Europe  and  America. 

At  meetings  of  the  Institute,  during  the  present  session, 
communications  have  been  submitted  to  it  by  one  of  its  mem- 
bers, Mr.  Sandford  Fleming,  C.  M.  G.,  with  the  special  object  of 
determining  a  First  or  Prime  Meridian,  common  to  all  nations; 
and  promoting  the  adoption  of  a  universal  system  of  Time- 
reckoning,  adapted  alike  to  the  requirements  of  an  uniform 
historical  record,  and  to  the  novel  requirements  of  civilization- 
consequent  on  the  rapid  extension  of  railway  and  telegraphic 
lines  over  the  globe. 

While  the  geographical  circumstances  of  Canada  invest  this 
subject  with  peculiar  interest  to  the  Dominion,  its  importance 
is  not  limited  to  Canada.  In  every  civilized  country,  cir- 
cumstances have  tended  in  recent  years  to  demonstrate  the 
desireableness  of  adopting  some  uniform  system  of  notation 
of  time  and  space  ;  and,  as  your  Excellency  will  see  by  the 
papers  herewith  transmitted  to  you,  the  attention  of  various 


scientific  bodies,  both  in   Europe  and  America,  as  well  as  of 
your  memorialists,  lias  been  directed  to  this  important  subject. 

Your  Memorialists  have  accord inj^dy  welcomed,  with  special 
satisfaction,  the  suggestion  by  one  of  their  own  members 
whose  practical  experience,  especially  in  his  trans-continental 
surveys  as  Chief  Engineer  of  the  Canada  Pacific  Railway, 
peculiarly  fits  him  for  the  task  :  the  suggestion  of  a  prime 
meridian,  free  from  the  objections  hitherto  urged  against 
other  propositions,  and  so  offering  an  acceptable  solution  of  a 
problem  of  international  importance,  which  has  long  engaged 
the  attention  of  leading  geographers  and  astronomers  both  of 
Euroi)c  and  America. 

As  the  determining  one  initial  Meridian  for  computing 
longitude,  common  to  all  nations,  is  an  object  of  special 
interest  to  Great  Britain,  as  the  foremost  maritime  nation  of 
the  world,  as  well  as  to  Canada  and  all  the  colonics  of  the 
empire  :  the  Council  of  the  Canadian  Institute  have  hoped 
that  the  subject  will  not  seem  unworthy  of  your  Excellency's 
consideration. 

They  respectfully  invite  your  attention  to  the  matter  as 
set  forth  in  accompanying  papers  ;  and  in  view  of  the  impor- 
tant international  interests  involved,  they  beg  leave,  ver\- 
respectfully,  to  ask  your  Excellency  to  bring  the  subject 
under  the  notice  of  the  Imperial  Government,  and  to  use  your 
high  influence  to  direct  the  attention  of  official  and  scientific 
authorities  in  Great  Britain,  and  of  tho.se  of  foreign  Govern- 
ments, to  it. 

The  peculiarly  favorable  position  which  your  Excellency 
occupies  as  the  Governor-General,  under  Her  Majesty,  of  a 
Dominion  commanding  both  the  Atlantic  and  Pacific  coasts 
of  the  Continent  of  North  America,  appears  to  your 
Memorialists  to  furnish  special  facilities  for  promoting  the 
simplification  of  a  complex  system,  admittedly  open  to  well- 
founded  objections  ;  and  substituting  for  it  one  which  not  only 


offers  a  solution  of  the  cviis,  but  is  also  extremely  simpii  in 
its  application,  and  free  from  the  sources  of  international 
jealousy  which  have  hitherto  neutralized  the  efforts  of  scien- 
tific men  to  remedy  practical    evils    which    arc   universally 


recofi^nizcd. 


And  your  Memorialists,  as  in  duty  bound,  will  ever  pray. 


(Signed)  DANIEL  WILSON,  LL.D. 

Piesidetit. 
WM.   OLDRIGHT,   M.A.,  M.D., 

and  Vice- President. 
HENRY  SCADDINO,  D.D., 

Srd  Vict-Pres'idtiil. 
JNO.   NOTiMAX, 

Treasurer. 
W.   D.   PEARMAN,  M.A„ 

Cor.  -Secy. 

R.    RAMSAY  WRIGHT,  M.A.,  l!.C., 

Kec.  -Sec. 
GEO.  E.  SHAW,  B.A., 

Curator. 

TIIOS.   HEYS, 

Librarian. 

GEORGE  MURRAY,  M.C. 

C.  B.   HALL,  M.D.,  M.C. 

R.  A.   REEVE,  B.A.,  M.D. 

E.  J.  CHAPMAN,  LL.D. 

JAMES  LOUDEN,  M.A. 
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[From  the  PruretdltKjH  of  the  Canadian  InMtute,  Toronto,  l67iK] 


TIME   RECKONING 


AND 


THE  SELECTIOx\  OF  A  PRIME  MERIDIAN 


TO  nE 


COMMON  TO  ALL  NATIONS. 


nv 


SANDFORD  FLEMING,  C.  M  G,  Etc. 


COPP,    CLARK   &   CO. 

PUBLISHERS  OF  THE  CANADIAN  JOURNAL  AND  THE  PROCEEDINGS  OF  THE 

CANADIAN  INSTITUTE. 

18  79- 


-•*:-V*-^--.^-^'"-^ 


I 

I 
( 

ci 
ii 
1] 
t 


t; 


ai 
k 

I'r 
ei 


TIME-EECKONING. 


MY  SANDFORD  FLEMING,  C.M.G.,  M.  Inst.  U.E.,  F.G  S.,  F.R.G.S.,  Like  M.C.I.,  Etc. 
Kngliiuer-ln-Cbiuf  Canadinn  PaoKli      illwiiy. 


I  propose  to  direct  the  attention  of  the  Institute  to  some  points 
connected  witli  the  reckoning  of  time.  I  shall  refer  to  the  minor 
inconveniences  which  in  all  parts  of  the  world  are  daily  experi- 
enced. I  shall  likewise  point  out  what  strike  me  as  the  more 
serious  difficulties  arising  from  our  present  notation,  and  which  the 
progressive  character  of  the  age  is  gradually  developing.  The  im- 
])ortance  of  determining  some  means  by  which  these  inconveniences 
may  be  overcome,  cannot  fail  to  be  admitted  by  all  who  recognize  the 
presence  of  the  difficulties  of  which  I  speak. 

The  subject,  by  its  character,  cannot  be  limited  in  its  bearing  to 
Canada,  or  indeed  to  any  country.  It  is  one  which  affects  in  different 
degrees  every  locality  and  individual  on  the  ffice  of  the  earth  ;  and  it 
is  of  particular  importance  to  all  countries  in  which  civilization  is 
uiaking  rapid  strides,  and  of  which  the  geographical  features  resemble 
those  of  Canada  and  the  United  States. 

I  propose  to  consider  the  subject  under  the  following  aspects  : 

1st.  The  difficulties  which  arise  from  the  present  mode  of  reckoning 
time,  owing  to  the  extension  of  telegraph  and  steam  communications 
])y  land  and  water. 

2nd.  The  natui'al  and  conventional  divisions  of  time. 

3rd.  The  systems  of  reckoning  time,  ancient  and  modem. 

4th.  The  necessity  of  meeting  the  defects  caused  by  present  usages, 
and  the  useful  results  which  would  be  obtained  from  a  uniform  non- 
local system. 

5th.  The  practicability  of  securing  all  the  advantages  attainable 
from  uniformity,  without  seriously  interfering  with  existing  local 
customs. 
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The  (livlsion  of  tlio  day  into  two  Imlvcs.  ('m(;1i  contaiiiini,'  12  liours, 
and  cacli  nunii»('i(>d  iVoiii  I  to  1l',  is  a  fcrtili'  sonrco  of  «'!Tor  and 
incctnvonicncc. 

Tifivt'llorrt  who  have  liad  occasion  to  consnlt  I'ailway  ;,'ui(l(\s  and 
stcandioat  tinic-tahles,  will  l»c  familiar  with  the  incdnvcnicncc  rcsnlt- 
\n<^  from  this  cause;  uont;  know  hcttcr  hy  cxjxM'icncii  how  much  the 
divisions  a///';  inrrldianiunX  po»t  riwridhrii  have  liaHlcd  their  iminiries, 
and  h(jw  often  these  ai'hitrary  divisions  have  hid  to  mistakes.  Were 
it  necessary,  innumerahle  instances  could  he  ^'ivctn.  'V\\o  evil  how- 
ever is  one  so  familial  tliat  it  has  conK^  to  In^  looked  upon  as 
iinavoidahle,  and  is,  as  a  mattiu"  of  course,  silently  endured. 

The  lialvin<'  of  tho  dav  has  doubtless  lon«'  b(M'n  in  use,  hut  hevond 
its  chiim  to  anticiuity.  is  a  custom  that  contV'rs  not  a  single  benefit, 
:ind  is  n\ai'ked  by  nothiui,'  to  I'ecommend  it. 

Another  moi-e  serious  dilHeulty,  forced  on  the  attention  by  the 
science  of  tho  century,  is  mainly  duc^  to  the  agency  of  electricity, 
♦•mployed  as  a  means  of  telegraphy  ;  and  to  steam  ai>plied  to  locomo- 
tives. These  extraordinary  sister  agencies  having  revolutionized  the 
relations  of  distance  and  time,  having  bridged  space,  and  drawn  into 
(iloser  alHiiity  jwrtions  of  the  earth's  surface  previously  separated  by 
long  and,  in  some  cases,  ina'*cessible  distances. 

Let  us  take  the  case  of  a  traveller  in  North  America.  He  lands 
at  Halifax  in  Nova  Scotia,  and  starts  l)y  a  railway  to  Chicago 
througii  the  eastei-n  portions  of  Canada.  His  route  is  over  the 
Intercoloniid,  the  Grand  Trunk,  and  other  lines.  He  stops  at  St. 
John.  Quebec,  Montreal,  Ottawa,  Toronto,  Hamilton  and  Detroit. 
At  the  beginning  of  thf;  journey  he  sets  his  watch  by  Halifax  time. 
As  he  reaches  each  place  in  succession,  he  finds  a  considerable  varia- 
tion in  the  clocks  by  which  the  trains  are  run,  and  l<e  discovers  that 
at  no  two  places  is  the  same  time  used.  Between  Halifax  and 
Chicago  he  finds  the  railways  observing  no  less  than  seven  difi'erent 
standards  of  time.  If  the  traveller  remains  at  any  one  of  the  cities 
referretl  to,  he  must  alter  his  watch  to  avoid  inconvenience,  and 
perhaps  not  a  few  disappointments  and  annoyances  to  himself  and 
others.  If,  however,  he  should  not  alter  his  watch,  he  would 
discover  on  reacliing  (/hicago  tiiat  it  was  an  hour  and  thirty-five 
minutes  faster  than  the  clocks  and  watches  in  that  city. 

If  his  journey  bo  uade  by  one  of  the  routes  through  the  United 
States,  the  variation  in  time  and  its  inconveniences  will  not  be  less. 


TIMFHFCKONINO. 
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li'lic  I'Xtt'uds  Ill's  j()nni«\v  west  of  t'liicuLfo.  ti'iiVflliiii,^  iVniii  |il;ir"  to 
pliico  until  lie  icarlifs  Sun  Kiiinriscct.  In-  will  i.n'ct  continuid  rlmngr. 
and  Huidly  disfoMT  a  h>SH  in  (inio  ul'  m-aily  lour  lioiirs  (."Ui.  ")*'in.). 
Ilctwctfu  the  extrrnic  points  tlicic  air  many  .standanls  of  tinif.  cadi 
tity  or  |ila('r  tjf  ini|)ortaiu'e  ^cntTally  Ixim;  ljiin criifil  \t\  its  own 
iiicridian.  Itcncc  the  diHci'i'piUK'U'S  wldt'li  [K'i|ilrx  tlic  travt'lk'i'  in 
niovii\g  from  place  to  place. 

Oil  thn  continent  of  l"]iirope,  and  indeed  wherever  lines  of  cnn»- 
niunieation  exUsnd  between  points  dilferiuL,'  to  any  couHideraltle  extent 
in  lon;i;itude,  the  same  dilliridty  is  experieivi-cd.  On  a  journey  from 
Paris  to  Vienna  t>r  to  Ht.  IVtershiii-;,',  the  standard  time  employed 
liy  the  railways  ejian^es  frequently,  and  the  extiemt;  dill'ercnce  in 
time  Ixjtween  the  first  and  last  city  is  nearly  two  houi">>.  As  railways 
and  teUii(iiiphs  an^  extended  in  llussia,  the  iiiconveuie  >  will  hecome 
of  serious  importance  in  that  country.  Within  the  limits  of  llussia 
in  FiUropo  and  Asia,  the  extreme  variations  of  time  is  altout  twelve 

llOUl'H. 

Sii[>posu  W(!  take  the  case  of  a  person  tra\ellin<,'  from  London  to 
India.  Ht^  starts  with  (Jreenwieh  time,  Imt  he  scarcely  leaves  the 
shores  of  Kii;^land,  when  he  tinds  his  watch  no  lonyci'  riirht.  I*aris 
time  is  usi^d  for  the  journey,  until  that  of  Home  hecomcs  the  standard. 
At  HriiuUsi  there  is  another  change.  II[)  the  ^Mediterranean,  ships' 
lime  is  used.  At  Alexandria,  F'jyptian  time  is  the  standard.  At 
Suez,  ships'  time  is  resumed,  and  continues,  with  daily  changeH,  until 
liulia  is  reachexl.  Arriving  at  Bombay,  the  traveller  will  tind  two 
standards  eini)loyed,  local  time  and  railway  time,  the  latter  being 
that  of  Madras.  If  he  has  not  altered  his  watch  since  he  left  Kngland, 
he  will  find  it  some  live  hours  slow.  ShouUl  ho  contiiuie  his  journey 
to  China,  it  will  have  fallen  eight  hours  behind. 

In  the  United  Kingdom  th(^  dittioulties  due  to  longitude  are  only 
felt  in  a  inoditied  form.  The  greater  island,  emi^racing  England  and 
Scotland,  is  comparatively  limitetl  in  width  ;  one  standard  of  time 
u  therefore  used.  It  is  only  in  ivspect  to  the  sister  island,  Ireland, 
that  the  diftmnice  in  longitudt;  calls  for  a  diti'creuce  in  time.  In  the 
whole  United  Kingdom,  conse(|uently,  there  are  practically  only 
two  standards,  viz.,  Greenwich  tiint;  aiul  Irish  time,  the  difference 
i)v  ing  twenty-tive  minutes.  No  one,  theiefore,  whose  experience  has 
l)een  confino<,l  to  the  United  Kingdom,  can  form  an  ade([uate  idea  of 
the  extent  of  the  inconvenience  arising  troni  the  causes  alluded  to, 
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whtii'o  ^('0)^'a|)liic:il  <urciiiiiHUinuuH  ruiitlur  UHceHHAi'}  the  iim.'  of  h  iiiui- 
ti{)licity  of  NtuiuliinlH. 

The  railway  HyHtrin  in  thf  |»rinci[)iil  iij^t'iit  in  tlu*  (l»'V«(lo|tin;^  of 
the  <lifliculti»)H  refoiT«)«l  to,  ami  the  Htill  furtlMM-  t-xtoMHioii  of  Hti-am 
c(Himiu:»i{!ationH  in  gn-at  contim^ntal  litu.'H  is  foiriii^  th**  HJihject 
un  |Mil>lic  att«!iiti()!i.  (.'iiuada  sii|>pli('H  a  ^ood  illustration  of  what  IH 
occuniuj^.  TJH'  lailwiiVH  Imilt  ami  pi-ojrctt^d  will  »'Xt<'iul  fi"oiii  the 
(taHtorii  coast  of  Ninvfomidland  on  tho  Atlantic,  to  the  woHtt'rn  coant 
of  British  Columliia  on  thi^  Pacific,  omltracin^  alnait  scv«'nty-fiv»' 
flci^n  cs  of  lonuitu<l(!.  Evt'ry  (Canadian  (Mty  has  its  own  tinio.  In- 
tuitncraltlt'  st^ttlcincnts  an*  now  l>cin<;  foriut)(l  throuj^'liont  the  countr}' 
ultimately  to  he  traviTsed  hy  railways;  and  in  a  few  yj-ai-s.  scoi-es  of 
populous  towns  and  cititw  will  sprinj^  up  in  tlm  now  uninhaltitnd 
territories  hetween  the  two  oc(!ans.  Kach  of  tln'se  places  will  have 
its  own  local  liuwi ;  and  the  ditference  l»etwe(Mi  the  clocks  iit  the  two 
extrenuis  of  Canada  will  he  fully  five  hours.  The  diUjcnlties  which 
will  ultimately  arise  from  this  state  of  thini^'s  are  apparent.  They  are 
already  in  some  de<(ree  f(dt,  they  are  year  by  year  ino'oaslng,  and 
will  at  no  distant  day  become  seritmsly  inconvenient.  This  is  the 
case  not  in  Canadii  alone,  hut  all  the  world  over. 

A<,'ain,  there  is  a,  dithculty  with  rt;gard  to  the  <letermination  of  not 
only  the  precise  hour,  hut  oven  the  day,  of  any  occurrence  under  om- 
present  system  of  reckoning. 

Persons  who  inhabit  dilferiMit  sections  of  the  earth,  differ  from 
each  other  in  their  reckoning  of  the  day.  At  one  place  it  is  noon,  at 
another  it  is  midnight ;  at  a  third  it  is  sunrist;,  at  a  fourth  it  is  sun- 
set. In  cons(Mjuence  we  have  the  elements  of  confusion,  which  involve 
in  some  cases  the  mistake  of  a  whole  day. 

People  even  living  in  tho  same  meridian  may  differ  a  day  in  their 
usual  reckoning  of  time,  according  as  the  countries  they  inhabit  have 
been  colonized  from  the  one  side  or  the  other  of  the  globe.  Ther<' 
are  instances  in  the  Pacific  Ocean  where  islands  almost  adjacent 
reckon  by  different  days  of  the  month  and  week  ;  a  circumstance 
calculated  to  produce  much  confusion  when  intercourse  becomes 
frequent. 

In  Alaska  the  days  of  the  week  and  month  were  one  day  in 
advance  of  those  in  the  adjacent  colony  of  British  Columbia,  indeed 
of  the  whole  of  America.  On  the  advent  of  citizens  of  the  United 
States  a  few  years  ago,  when  that  territory  was  transfen-ed  by  Russia, 
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tim  Siitmdiiy  waK  found  to  Im*  the?  Hundiiy  of  thr  old  rosidpn^H.  Koi 
'•rdiiiiiiy  h\iHin«*HH  |Mir|)4>H(>H  ii  chuiij^t'  Iwcamo  lutccHsiiry,  mid  ii  dis|M'ii 
Hiitiou  wiiH  ;;riiiit«:d  in  1871  Wy  tlm  di^'nitiiri«'.s  of  tin'  (irrck  Climcl, 
ill  lUisNiii,  iiiitliot'iziii^  their  iiiisHiou)ii-it>s  uiid  iidlirt'<>iitH  in  AlaNka  lu 
col('l>rato  Sunday  a  day  later,  or  oii  Monday,  according  to  tlu-  old 
rtickoninj^. 

Tho  rovcirse  liaH  l>eeu  nif»t  in  anotinT  t(uartfr  of  tln^  ;(lol«'.  Tlif 
Phili|>|iiu('  Islands,  lyin;;  h(5twL'on  Australia  and  Asia,  and  ahont  I  (Hi 
dc^rcoH  of  lon^itudo  to  tin;  west  of  Alaska,  woni  discov«!n'<l  in  |."»"J| 
l»y  tlio  illustrious  Mai;ollan  in  his  nienioraldo  tirst  cireuninavipiafion 
of  tlio  )<lol)o.  That  navi^'ator  follow«)d  the  sun  in  his  path  around 
the  world.  Lof^i'wpi  Huccocdnd  lam  and  took  possession  of  tiiesr 
important  lHlan<ls  in  the  nanm  of  Philip  II.,  kin;,' of  Spain.  'Die 
Philippine  Islands  r;ctend  for  a  thousand  nules  fi-om  north  to  soutli. 
they  (unhrace  Manilla,  one  of  the  oldest  cities  of  tin  Indies,  and  tliev 
wjutaiu  a  poptdation  of  5,000,000.  Tiny  wct)!  colonized,  as  well  ms 
discovered,  by  Spaniards  coniin<^  from  the  east ;  and  as  a  consseipn-nce 
the  reck(tnin^'  of  the  inhalutants  has  for  niort;  than  three  centuries 
remained  a  day  hehiiid  the  day  in  Jiritish  India  and  the  neighhouriny 
countries  iu  Asia. 

Travellers  who  arrive  at  New  Zoalaud  or  the  Australiari  colonies. 
l>y  the  San  Francisco  route,  meet  the  same  diircireuce,  owing  to  tin- 
fact  that  the  countries  in  the  South  Pacific  wore  colonized  from  the 
west.  The  tlay  of  the  w^eek  and  of  the  month  oarritnl  from  San 
Francisco,  never  agrees  with  the  day  and  date  reckonecl  by  the  in 
habitants  at  the  destination  of  the  steamer. 

All  travellers  who  have  made  the  voyage  between  Annjrioa  and 
Asia  have  experienced  the  dilHcidty  in  reckoning  referred  to.  Those 
who  have  proceeded  westward  have  lost,  while  those  who  lia\e 
travelled  eastward  have  gained  a  day.  In  Mrs.  Brassey's  "  Ar(»und 
the  World  in  the  Yacht  'Sunbeam,'"  this  experience  is  n.'corded. 
The  journal  of  that  lady  passes  from  Wednesday,  January  1 0th, 
directly  to  Friday,  January  12th — Thursday,  January  11th,  having 
no  existence  with  the  travellers. 

In  sailing  across  the  Pacific  from  west  to  east,  one  day  has  to  bf 
repeated  before  landing  on  the  American  coast.  If,  for  exam)»le,  the 
correction  be  made  on  Wednesday,  1st  July,  there  will  be  two 
Wednesdays  in  the  one  week,  and  two  days  of  the  mouth  dated 
July  1st. 
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A  journey  round  tlio  world  is  now  iui  cvi-^i-vdiy  undert'ikini?,  and 
is  accoiiiplisliod  with  conipiirativo  ease.  !Su|)i»oso  two  travellers  set 
out  from  a  given  place,  one  going  eastwardly,  the  other  westwardly. 
A  .singular  eircunistance  will  result  when  they  both  return  to  the 
<-uininon  starting  point,  ancl  tht!  reason  is  ol)vious.  One  man  will 
ari'ive,  according  to  his  reckouiiig.  say  on  Tuesday,  'ilst  ]>eceml)eT, 
wiuni  in  fact  at  that  locality  it  is  Wednesday,  January  1st.  The 
other  traveller,  assuming  that  lie  has  ke|)t  acciu\atel\-  a  daily  journal, 
will  entei"  m  his  diary  on  precisely  the  same  day,  Thur.sday,  January 
-ud.  This  consecpionce  has  been  brought  out  by  Kdgar  Allan  Poe, 
in  his  amusing  story  of  "Three  Sundays  in  one  Week,"  but  it  no 
loiigcn-  can  be  held  to  l)e  an  imaginary  contingency,  since  steam  com- 
munication by  land  and  water  is  now  aflbriling  extraordinary  facilities 
for  making  the  tour  of  the  globe. 

To  illustrate  the  ditiiculty  more  particularly.  Fir.st,  let  us  select 
|»oints  in  four  quartei'S  of  the  globe,  each  a))out  ninety  degrees  apart — 
say  in  Japan,  Arabia,  Newfoundland  aftd  Alaska.  If  we  assume  it 
to  be  Sunday  midnight  at  the  iii'st  mentioned  place,  it  nuist  be  noon 
at  the  opposite  point,  Newfoundland,  but  on  what  day  is  it  noon  ^ 
Arabia  being  to  the  west  of  Ja{)an,  the  local  time  there  will  be  0  p.m. 
on  Sunday ;  and  Alaska,  lying  to  the  east  of  Ja])an,  the  time  there 
will  be  (>  a.m.  on  Monday.  Again,  Avhen  the  clock  indicates  6  p.m. 
on  Suiulay  in  Arabia,  it  nnist  be  Sunday  n(X)n  at  a  [K)int  ninety 
ijogrees  further  west,  or  at  Newfoundland  ;  when  it  is  T)  a.m.  on 
.Monday  at  Alaska,  it  must  In;  noon  on  Monday  ninety  degrees  further 
fast,  also  at  Newfoundland.  Thus,  by  tracing  local  time  east  and 
west  from  a  giA'"en  point  to  its  antipodes,  the  clock  on  the  one  hand 
bfcouies  twelve  hours  slower,  on  the  other  hand  twelve  hours  faster. 
In  the  case  in  point,  while  it  is  midnight  on  Suinlay  in  Japan,  at 
precisely  the  same  moment  it  is  noon  a*;  Newfoundland  on  two  dis- 
tinct  days,  viz.,  on  Sunday  and  on  Monday. 

Secondly,  let  us  trace  local  tinu:  only  in  one  direction  around  the 
'•ai'th.  The  day  does  not  begin  ev{>ry\vhere  at  the  sanu^  moment. 
Jts  connuencement  travels  from  east  to  west  with  the  sun,  as  the  eaith 
revolves  in  the  opposite  direction,  and  it  takes  an  entire  ro^volution 
<it'  the  globe  on  it-;  axis  for  the  day  everywhere^  to  be  entered  on. 
hiunediately  on  the  completion  of  one  revolution  the  incej)tion  of 
.(iiy  one  day  ends,  and  at  this  moment  the  end  of  the  day  begins  ; 
and  the  globe  nuist  nuike  another  complete  revolution  before  the  end 
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of  the  day  entirely  finishes.  The  cflobe  must  in  fact  make  two  entire 
revolutions  bet'oni  any  one  week  day  runs  out,  eonse(|uently  each  and 
every  day  of  the  week  rumi  over  4S  h<iurs  ;  and.  takint;  tlie  whole 
ulol>e  into  account,  two  civil  days  always  co-exist.  The  first  2  + 
hours  of  one  day  co-i^xist  with  tht^  last  24-  hour.s  of  its  predecessor, 
while  the  remaining  24  hours  co-exist  with  the  first  24  hours  of  the 
da}""  which  follows. 

ft  is  difficult  to  accept  the  fact  that  any  one  day  lasts  more  than 
2+  hours;  hut  it  can  be  demonstrated  that  it  is  the  case,  let  us 
place  together  several  maps  of  the  world  or.  ^[ercator's  "  Projection,'" 
HO  as  to  represent  in  consecutive  order,  fach  jKirt  of  the  earth's  sui- 
face  as  it  jtasses  the  sun  during  several  diurnal  revolutions.  (^V'- 
Plate). 

.LP,  yl'J'^,  and  .1'.!'',  are  intended  to  represerd  each  a  complete 
maj)  of  tlu'  world.  Within  each  of  these  limits  (n-eiy  place  on  the 
earth's  surface  is  brouLfht  inider  the  sun  duriiiij;  a,  daily  n^volution. 

The  vertical  lines  E  I  N  li  V  vejiresent  meridians,  for  the  sake  of 
simplicity  selected  00°  degrees  apart,  and  the  stars  or  dots  at  theii' 
intersection  denote  the  Ix^ginning  and  end  of  a  day  on  each  of  tla^ 
six  meridians.  As  the  earth  revolvt^s,  the  sun  ))asses  successively 
the  meridians  of  those  localities,  with  an  interval  of  four  hour.'j 
elapsing  between  each. 

L(^t  us  assume  it  to  bo  1  2  o'clock  midnight  on  Thursday  at  meridian. 
^1.  At  that  moment  and  at  that  place  Friday  begins  and  runs  fur 
2-1-  hours,  or  on  the  diagram  from  A  to  ^l'. 

Four  hours  later  Friday  begins  on  lueridian  E,  and  runs  four  hours 
on  the  second  niap,  or  into  the  2nd  revolution  of  the  earth.  Four 
liours  stijl  later  Friday  liegins  on  nun-idian  /  and  runs  eight  on  the 
second  map  or  into  the  2nd  revolution.  This  goes  on  from  s[»ot  to 
s|)ot,  initil  at  last  the  commenetMuent  of  Friday  reaches  tlu;  last 
nicridian,  and  at  that  itoint  Fri<lav  runs  entirelv  across  tlit^  second 
map  to  A'.  Thus  Fi'iday  begins  at  A.  runs  during  twt)  comi»lete 
revolutions  of  the  earth,  as  s]u)wii  on  the  nia[»  from  A  to  A'. 

The  diagram  will  thus  illustrate  tli(>  duration  of  e\ery  day  in  the 
week,  and  it  becomes  ol»vioiis,  when  we  take  a  general  view  of  the 
whole  glol)t^  on  any  given  day,  sa}'  Saturday,  that  day  l)egins  in  the 
luiddlc  of  Friday  ami  does  not  end  until  the  middle  of  Sunday. 
Friday,  on  the  other  hand,  lit^ginning  in  the  middle  of  Tiiursilay, 
runs  into  the  middle  of  Saturday,  whilt;  Sunday  commences  at  the 
moment  Friday  ends.    To  state  the  case  diflerently :  the  same  uionieut 
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of  aV)soliito  time  -wliich  is  part  of  Saturday  in  one  phioe,  is  equally 
part  of  Friday  and  of  Sunday  in  some  other  places  eiist  and  west. 

It  is  a  preconceived  idea  with  many  that  there  is  a  siniultaneous 
Sunday  over  the  earth,  and  that  Christians  in  every  meridian  keep 
the  liOrd's  day  at  one  and  the  same  time.  P\icts,  however,  establish 
that  this  is  a  mistake.  From  its  first  commencement  to  its  final 
ending,  the  Sunday  extends  over  48  horn's.  Ind<?ed,  if  we  tike  into 
account  the  remarkable  circumstance  mentioned  witli  regard  to 
Alaska  and  the  Philippine  Islands,  Sunday  has  lx?en  discovered  to 
run  over  some  55  hours.  The  same  may  be  said  of  any  day  in  the 
week  ;  and  as  a  consequence  we  have,  tjikiug  the  whole  globe  into 
view,  Saturrlay  and  Monday  ninning  over  th(j  intervening  Sunday  to 
overlap  each  other  about  seven  hours.  We  have  in  fact  as  a  constant 
occurrence,  ])ortions  of  three  consecutive  days  co-existent. 

From  the  fact  that  not  only  are  the  hours  of  the  day  different  in 
every  meridian,  but  that  different  days  are  constantly  in  progi-ess  on 
the  face  of  the  globe,  it  is  a  difHcult  matter  under  our  present  system 
of  reckoning  to  assign  relatively  the  hour  and  day  when  events  take 
place.  We  may  learn  of  an  occurrence,  and  the  time  assigned  will 
be  correct  in  the  mei-idian  of  the  locality.  Everywhere  else  it  will 
be  inaccurate.  Indeed,  if  the  fact  of  the  occurrence  be  transmitted 
over  the  world  by  telegraph,  it  may,  in  some  places,  be  recorded  on. 
different  days.*  If  the  incident  occui-s  at  the  close  of  a  month,  or  a 
year,  it  may  actually  take  place  in  two  different  months,  or  two 
distinct  years. 

Under  our  j)re8ent  system  it  is  quite  possible  foi-  two  events  to 
take  place  several  hours  apart,  the  fii-st  and  older  occurring  in  the 
new  year  in  one  locality ;  the  second,  although  the  more  recent  in 
absolute  time,  falling,  in  another  locality,  within  the  old  year.  The 
same  may  be  said  of  events  that  occur  during  the  j)erio(^^l  which 
elapses  when  one  century  merges  into  another.  In  one  part  of  the 
globe  the  same  event  may  ti-ansjjire  in  the  nineteenth  century,  while 
in  another  it  falls  within  the  twentieth  century. 

These  explanations  set  forth  the  inconveniences  and  the  ambiguity 
inseparable  from  the  ordinaiy  mode  of  reckoning.  The  system, 
besides  being  unscientific  and  inconvenient,  must,  as  time  rolls  on, 
inevitably  lead  to  countless  mistakes.    In  fact,  unless  the  geogi-aphical 


*  Time  a.md  the  Teleouaph.— A  mesnage  dated  Simla,  1.55  a.m.  Wednesday,  wa.s  reeeiveil  in 
London  at  11. 17  p.m.  on  Tuesday.  As  the  clerk  said,  with  pardonable  confusion,  "  Wliy,  this 
message  was  seut  oS  to-moiiov."— Times. 
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position  be  specified  as  an  important  element  of  the  date,  there  can 
be  no  absohite  certainty  with  regai'd  to  time,  as  we  at  present  note 
it  in  ordinary  civil  affairs. 

The  day  is  a  purely  local  phenomenon.  It  begins  and  ends  at 
^wery  spot  on  the  circumference  of  the  globe  at  different  instants  in 
absolute  time.  From  its  very  nature,  there  are  as  many  diff(n*ent 
local  days  a.«  there  are  points  differing  in  longitudes ;  and  in  order  to 
make  uny  comi)arison  of  the  dates  of  different  countries  with  each 
other,  it  is  necessary,  as  in  astronomical  calculations,  to  make  addi- 
tions or  deductions  for  the  longitude  of  the  places  of  ol)servation. 
It  need  scarcely  be  argued  that  this  process  must  become  an  exceed 
ingly  troublesome  matter  in  the  ordinary  businejss  of  the  world, 
especially  when  rapid  and  freijucnt  intercourse  between  I'cimote 
sections  i)ecomes  general. 

I  need  not  further  refer  to  the  objections  urged  against  the  modes 
of  kee])ing  time,  handed  down  to  us  from  bygone  centuriess.  It  is 
clear  from  all  experience  that  the  customs  which  we  still  cling  to,  are 
indifferently  adapted  to  the  circumstances  of  the  age,  and  that  some 
better  means  of  reckoning  and  verifying  dates  will  soon  be,  if  they 
are  not  alreadv,  '^T-gentlv  demanded. 

A  remedy  for  the  evils  to  which  your  attention  is  directed  mav 
not  generally  be  felt  to  be  a  pressing  necessity;  but  the  problem  is 
obviously  of  no  limited  importance  to  the  generatioji  which  is  to 
succeed  us,  and  it  is  not  now  too  soon  to  seek  for  its  solution.  The 
minor  inconveniences  alluded  to  may  be  overcome  in  independent 
localities,  as  necessity  dictates  some  arbitrary  compromise;  but  it 
each  country  spontaneously  adoi)ted  its  own  remedy,  a  want  of  uni- 
formity of  system,  it  is  to  be  feared,  will  result,  and  increase  the 
confusion. 

The  major  difficulties  to  which  I  have  referred  are  more  general 
in  their  character,  and  in  seeking  for  a  remedy,  uniformity  of  system 
is  held  to  be  of  first  importance,  and  conse(j[uently  the  broadest  cos- 
mopolitan view  should  be  taken. 

It  is  to  be  feared  that  no  immediate  solution  to  the  probleni  may  be 
possible  :  but  a  general  inquiry  into  the  science  of  chronometry  may 
suggest  means  by  which  the  difficulties  may  in  some  degree  be  met. 


NATURAL  AND  ARTIFICIAL  DIVISIONS  OF  TIME. 

Time  is  determined  in  nature   by  the  motions  of  the  heavenly 
bodies.     The  great  natural  divisions  are  three  in  number :  the  year, 
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the  liiiuir  month,  and  tli<>  day.  All  other  divisions  of  tiiiio,  us  thr. 
fivil  month,  thr  week,  tlio  horn-,  the  niinntc.  anil  the  second,  althougli 
long  in  gonci'al  use,  aro  arhitrarv,  conventional  and  artificial. 

The  employment  of  the  lumu-  month  fof  feckoning  time  is  not 
general,  although  xomo  nations,  such  as  the  Turks,  .lews  and  Chinese, 
have  pref(!rred  a  lunar  cl;ronoloi.'y.  In  China  the  age  of  the  moon 
and  the  day  of  the  month  are  identical. 

The  period  measured  by  th(!  diurnal  movement  of  the  (jarth  on  its 
o\vn  axis  ctmstitnted  the  fn-st  space  of  time  reckoned  hy  the  human 
lace,  and  is  nndoulttedly  the  most  important  to  man  in  all  stages  of 
civilization,  it  involves  the  most  familiar  phenomena  of  light  and 
darkness,  and  endjraces  the  constantly  recurring  periods  of  wakeful- 
ness and  sleep,  of  activity  and  rest. 

A  dav  is  the  shortest  measure  of  time  afforded  hy  nature.  It  is 
•  lenoted  by  the  revolution  of  the  earth,  and  although  the  motion  of 
tlu^  earth  is  uniform,  we  have  thi'ee  kin<ls  of  natural  days  all  varying 
in  length — the  solar,  lunar,  and  sidereal. 

A  solar  day  is  the  [tei  iod  occupied  by  a  single  revolution  of  the 
earth  on  its  axis  in  relation  to  the  sun. 

A  lunar  day  is  the  intei'val  of  time  (yccu[)ied  l)y  ;i  revolution  of  tlu*. 
earth  on  its  axis  in  relation  to  the  moon. 

A  sidereal  day  is  the  period  recinired  for  a  complete  revolution  of 
the  earth  on  its  axis  in  relation  to  any  one  fixed  star. 

Of  th(!se  three  natnral  day.y,  the  sidei-eal  day  is  tla^  only  one  uniform 
in  length.  The  lunar  day,  on  account  of  tJie  irregidar  and  complicated 
motion  of  th(*  moon  in  the  heavens,  is  never  em|tloy(!d  as  a  measure  of 
time.  The  solar  day  is  variable  in  length  on  account  of  the  (illipticity 
of  the  earth's  orbit.     Solar  time  is  that  shown  liy  a  sun-dial. 

Although  the  sidereal  day  is  uniform  iii  lenij;(]i,  inasmuch  as  ii 
has  no  relation  to  the  daily  return  of  light  and  darkness,  it  is  not 
(Muployed  for  civil  jmrposes.  The  commencement  of  tho  sidereal  day 
is  constantly  changing  throughout  the  year;  at  (me  j,eriod  it  comes 
at  niid'Mght,  at  another  period  at  high  noon. 

It  has  l)een  found  convenient,  therefore,  to  establish  an  artificial 
day,  uniform  in  length,  designated  the  mean  solar  day. 

The  mean  solar  day,  as  its  name  implies,  is  the  av(;rage  length  of 
all  the  natural  solar  <lays  in  a  year,  au<l  is  the   tinu;  intended  to  Vk 
indicated  by  ordinary  clocks  and  watches. 
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The  nivttiral  solar  divv  is  at  unc  season  of  the  year  14  uiiimtcs  '.\'2 
seconds  sliorter,  and  at  aiiotlicr  10  luiimti's  17  sccoihIs  lop'jcr  than  tho 
moan.     Tims  the  cxtrenu^  variation   is  half  an  hour  and  49  seconds. 

The  earth  revolves  in  its  orhit  in  about  .'iOo '  davs.  To  avoid 
fractions  of  days,  it  has  been  found  couveuient  to  establish  thi'pe 
years  in  succession  of  305  days,  and  each  fourth  year  3<)t)  days.  The 
hitter  are  dejsii^nated  leap  years. 

While  ;vn  oinlinary  s<ilar  year  has  but  305  days,  it  has  .300  sidereal 
dayn. 

A  solar  day,  therefore,  exceeds  the  len<,'th  of  a  sidereal  by  about 
ti'.-th  ]»art  of  a,  day,  or  nearly  foui-  minutes  (3  minutes  ^)b.Uiyji 
aoconds). 

Tlie  mean  solar  day,  accor<lini,'  as  it  is  em|)loyed  tor  civil  or  astro- 
nomical |)ur[>oses,  is  desi<:fnated  the  civil  day,  or  the  astrononncal  day. 
The  foruuM'  beifins  and  ends  at  midnight ;  the  latter  commences  and 
onds  at  noon.  The  a.stronomica]  day  Is  nndei'stood  to  commencci 
twelve  hours  before  the  ci\  11  day,  but  its  date  does  not  apjKtar  until 
its  com|)letioi),  twelve  hours  alter  the  corresponding  civil  <late.  The 
two  datfs,  tli(!refoi'o,  coincide  only  during  the  Inter  half  of  the  ci\il 
aud  the  earlier  half  of  tin;  astronomical  day. 


AN'CIEXT  AND  MODKIIN   RECKONIXC  OK  TIME. 

It  hns  been  stated  that  all  shoi-ter  periods  of  time  than  a  day  un- 
conventional and  arbit)'ary,  there  being  no  measure  less  than  a  day 
denoted  by  nature.  The  only  exception  is  the  interval  niark(Ml  by 
the  rising  and  setting  of  th(?  sun  ;  a  i)eriod  of  time  vaiying  with  the 
hititude  aud  changing  from  day  to  day  with  the  seasons. 

The  sub-division  of  the  day  into  parts  has  jtrevailed  from  the 
remotest  ages;  though  ditl'erent  luitions  have  not  agreed,  either  witli 
7'esj)ecfc  to  the  epoch  of  its  conunencement,  the  number  of  the  sub- 
divisions, or  the  distribution  of  the  several  parts. 

The  division  of  the  day  with  which  we  are  most  familiar  is  that 
which  separutes  the  whole  si>ace  of  tiiue  occupied  by  a  diui'ual  revo- 
lutio.n  of  the  earth  into  two  e(iual  ]»arts ;  oiie  part  extending  from 
midnight  to  noon,  the  other  })art  from  noon  to  midnight.  These 
half  days  are  sub-divided  into  twelve  portions  or  hours,  and  these 
again  into  minutes  and  seconds. 

Astronomers  do  not  divide  the  day  into  two  sets  of  twelve  hours. 
The  asti-onomicul  day,  extending  from  noon  to  noon,  is  reckoned  by 
liour.s  running  from  one  to  tweutv-four. 
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In  ('hina  imd  hoimo  otiici-  |)iirts  of  tlu^  world,  no  halt'  days  aro  iihvA. 
Tlu)  Italians,  tlu)  Hoin'iiiiiins  and  tla;  Poles  have  a  division  of  the 
day  into  tw(!nty-f'our  parts,  nundx-i-ed  from  the  tirst  to  the  twenty- 
fourth,  from  one  o'clock  to  twenty  four  o'clock.  The  Chinese  divide 
the  ih\y  into  twelve  jtaits,  each  being  e(jual  to  two  hours  of  our 
time  ;  th«!S»»  tluy  again  <livide  into  eight  jMvrts,  thus  sub-dividing  the 
whole  day  into  ninety-six  efjual  parts.  Tiu^  Chinese  astronomers, 
according  to  some  authoiities,  divide  the  day  into  100  j)arts,  and 
each  of  these  into  100  minut(w,  so  that  the  whole  contains  10,000 
minut(*s.  T\h^  iidiabitants  of  Malabar  hav»;  dividtMl  the  day  into  six 
parts,  each  of  these  again  into  00  )>arts.  The  ancient  Tartai-s,  Indians 
and  I'l^rsians  divided  the  ilay  into  eight  jwirts,  they  had  also  a 
division  of  sixty  ]>arts. 

In  Japan  there  are  four  principal  points  of  division — at  noon,  n»id- 
night,  sunset  and  suiu'ise,  dividing  the  natunil  day  into  four  variaV)le 
parts.  These  four  parts  are  divided  each  into  thi'ee  equal  poitions, 
together  making  twelve  hours.  Each  hour  is  again  divided  mto 
twelve  parts,  thus  making  in  all  one  hundred  and  forty-four  sub- 
divisions of  the  day.  The  six  hours  between  sunrise  and  sunset 
(litli'r  in  length,  day  by  day,  from  the  six  houi-s  Wtweon  sunset  and 
suiu-ise.  During  the  sumu.'r  the  houi"s  of  the  dav  ai-e  much  longer 
than  those  of  t\w  night,  and  shorter,  on  tln^  contrary,  in  the  winter. 

The  division  of  that  iH)rtion  of  the  day  during  which  the  sun  is 
.ibove  the  horizon,  into  parts,  belongs  to  the  ivmotest  iigos  of  antiquity. 
Tlu>  division  of  the  other  portion,  which  embraces  the  jterioil  of  dark- 
ness, is  of  more  n»cent  date.  It  was  not  introilucal  at  Rome  until 
the  time  of  the  Punic  \yai-s. 

In  earlv  times  tlu>  onlv  divisions  recognized  were  sunnse  and  sun- 
set.  Afterwards  the  division  of  the  int^Tval  of  daylight  into  two 
part«  was  niade  to  denote^  mid-day.  For  many  age,s  the  Ilomans 
took  no  i>ublic  notice  of  any  point  in  the  diurmU  revolution  of  the 
earth,  excepting  miiUlay.  The  }>reoise  time  wivs  manifested  when 
the  line  of  the  sun's  shadow  fell  along  the  fonnu  in  a  pai-ticular 
direction,  and  the  fact  wjvs  duly  announced  by  sound  of  trunqK't. 

Before  meohanie;il  means  weiv  ailopted  for  the  division  of  the  day, 
only  the  vague,  natural  divisi(Mis  of  f(..)renoon,  afterno<jn.  morning, 
evening  and  night  could  be  used.  ^lention  is  made  of  the  election 
of  tlie  tii-st  sun  dial  at  Rome  by  Pajnrius  Cui-sor.  l2l».3  B.C..  ;ind  the 
u;  tision  of  time  into  hours.     The  employment  of  sun  dials  led  to  a 
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singular  coiiHcqiunice,  tln^  iiuinl»(>r  of  lioni-s  wen^  niach?  const.iiit 
between  Hunrise  and  sunset,  and  iust«'a<l  of  ln'ing  e(|ual  in  len^'tli,  the 
hour  varied  with  the  hMi^'tli  of  dayli;;ht.  Whatcvrr  the  niouients  of 
sunrise  and  sunset,  the  iut«u-val  of  light  was  divided  into  12  jiarts. 
If  the  sun  rose  at  4  a.m.  and  set  at  H  p.m.,  according  to  our  notation, 
each  hour  would  he  e(|iud  in  length  to  80  of  oiu"  minutes.  Old  habits 
are  so  strong  that  this  C(mstantly  varying  system  was  adhcreil  to  long 
after  mechanical  time-keepers  wcrc^  intro(hi<'ed,  and  att«'m|»ts  wrre 
made  to  regulate  clocks  to  tell  the  une([ual  hoiu's.  Like  th(!  llouians, 
the  Greeks  divided  the  intervals  of  light  Imtween  suni'ise  and  sunset, 
whatever  its  length,  into  12  eijual  [Kirts,  subject  to  change  from  day 
to  day.  The  custom  of  making  the  hours  variable  is  still  followed 
by  some  eastern  nations. 

Tlie  system  of  dividing  the  day  by  the;  rising  and  setting  of  the 
sun  makea  the  hours  indefinite  periods,  as  they  continuously  change 
with  the  seasons.  Except  at  the  ecjuiuoxes,  tiie  liours  of  the  night 
and  day  can  never  be  of  equtd  length.  Near  the  equator  the  varia- 
tions are  least ;  they  increase  with  every  degree  of  latitude  until  the 
arctic  and  antarctic  circles  are  reached,  within  which  a  maxin)iun  is 
attained.  Even  in  the  latitmle  of  Rome,  the  length  of  tlu;  horns  of 
daylight  and  darkness  under  this  .system  have  an  extreme  diflerence 
of  75  minutes.  In  Hjiitzbergen  the  sun  sets  about  the  beginning  of 
November,  and  remains  below  the  horizon  foi'  more  than  tlirtse 
months.     It  does  not  set  for  an  e(pud  jieriod  after  the  middle  of  ]\Iay". 

Sun  dials  had  two  great  defects,  they  were  unserviceable  at  night 
and  during  cloudy  weather.  The  clepsydia  or  water  clock  Wiis 
accordingly  introduced  at  Rome  about  158  B.C.,  by  Sci})io  Nasica 
Corculum.  It  measured  time  by  allowing  water  to  escaj)e  through 
an  oritice  in  a  vessel,  as  sand  flows  through  a  modern  sand  glass. 
Subsequently  some  sort  of  toothed-wheel  work  was  applied  to  the 
clepsydra  by  Gtesibius  (A.  D.  120).  Diurnal  and  nocturnal  time 
was  measured  in  this  or  some  other  rude  manner  for  many  centuries. 
Besides  sun  dials,  gnomons  and  cle|)sydr{e,  all  of  which  ap]>ear  to 
have  been  known  to  the  Egyptians,  Indians,  Chahleans,  Babylonians 
and  Pei-sians  long  before  tliiiir  Introduction  at  Rome,  mention  is 
made  of  a  contrivance  by  which  a  mechanical  figure  dropped  a  stone 
into  a  brazen  basin  every  hour,  }»rodueing  a  loud  sound  which  for  a 
great  distance  announced  the  divisions  of  time.  King  Alfred  em- 
ployed as  a  time-keeper  six  wajc  candles,  each  12  inches  long.     Three 
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iiiclx'H  lMiriu><I  iri  iiliout  an  liom-,  Mini  tlniH  t]i<«  six  caii<lb's  lastiNl 
l'4  liuui's,  ciu'li  Itfiiij;  liiflitcd  iit  siiccrssion  l»y  i»ii  attrntlaiil.  Tht* 
system  of  nicasiii-iiij,'  time  Ity  tlio  Imniiiij,'  of  caihllfs  waH  suKstwjiM'/itly 
iisc<|  ill  iMoiiastcrit's.  Ahoiit  tlic  hioc  of  tlu*  «'l('vrntl»  (•cutuiy  clofks 
mo\'('il  l»y  \v('i;,'lit.H  aiid  wheels  were  tiist  iiitrotliu'eil.  Tlic  pt'iidiilum 
clock  was  iiiN'eiifed  in  tlie  ITtli  ceiitnrv. 

Tlie  r>MJ>yloriiiins,  Peisiaiis.  Indians,  Syrians.  (iii'<'ks  and  other 
ancient  nations,  heyan  their  day  at  sunrise,  and  had  divisions  eoi- 
resjiondini;  to  inoininLf.  forenoon,  niid-day,  afterno(»n,  eveninif  and 
iiii,dit.  Tlie  .lews  had  four  di\isions,  viz.,  eNcninji,',  inorniny.  noon 
and  niidni<^dit,  the  two  first  hein*^  nntch  lon,:^'er  than  noon  and  n)id 
iiiyht.  The  civil  day  of  the  .lews  l»es,'an  at  sunrise,  their  sacred  day 
at  sunset.  The  latter  mode  was  followed  hy  the  Athenians  and 
ancient  (hulls. 

The  ancient,  like  tho  mochfrn,  Arabians  1»e;jan  tljeir  day  at  nwui. 

The  Chaldean  astronomers  divided  the  day  into  sixty  jKirts  ;  lik»> 
tho  modei'n  Chinese,  they  also  had  a  division  of  the  day  into  twidvi- 
hours. 

Tht^  ancient  K^Lfyptians  (ja-ohaMy  P>.C.  1(100;  dividtnl  the  (hiy 
eiju.dly  into  day  and  nii^lit,  and  a;,'ain  sub-divided  each  half  int.> 
twehe  hours,  niMultered  from  1  to  1:2;  tht'  niyht  with  them  com- 
menced six  laans  before  and  terminat(Ml  .six  hours  after  midnight  ; 
the  day  began  six  houi-s  before  noon  and  laste*!  twelve  houi-s.  or 
until  six  horn's  after  noon.  It  is  j)robable  that  tho  Egyptians  harl 
ditl'erent  modes  of  computing  the  day  in  diHerent  provincM^s.  A>  ..-d 
in<r  to  Pliny,  thev  reckoned  it  fiom  one  midnight  to  another.  Thf 
astronomers  of  Cathay  and  the  East  Indies  reckoned  it  in  tho  siimt- 
manner.      Tho  jNIohammedans  from  one  twilight  to  another. 

The  day  is  reckoned  to  begin  in  China  Ix^fom  midnight,  the  lir.«;t 
hour  extending  fron\  11  p.m.  to  1  a.m.  of  our  uiodo  of  nH^-koning. 
The  .Jews,  Turks,  Austrians  and  others,  with  some  of  the  Italians, 
have  begun  theii'  day  at  suns(^t.  The  Arabians  begin  their  day  at 
noon,  and  in  this  i-espect  they  resemble  the  itsti'onomer.s  and  navi- 
gators of  modv-rn  nations.  In  Ja|>im  it  ha,s  been  customary  to  adhere 
to  the  practice  of  the  ancient  Babylonians  in  l>t^ginning  their  day  at 
sunrise. 

The  above  ai'e  some  of  tho  customs,  gleaned  from  history,  which  have 
prevailed  at  various  times  in  ditferent  countries  with  i-espeet  to  the 
(lay  and  its  sub-division.  To  these  may  l)e  ad<led  th(*  custom  prac- 
tised at  sea  by  navigators.     Mariners  of  ditferent  nations  have  luul 


TIMK  HK(K()NIN«». 


25 


«lil1V'iviii  oiiHtoniH,  ))ut  tli«'  iiioHt  roiniiioii  |)i-aftic.i>  on  .shipltoiinl  is  to 
•  liviik'  tlici  21  lioiiiH  into  .six  jmjuuI  poitious  culled  "  watfln's,"  mid 
Hii>r,'i  ii;{jiiii  into  rij^jit  ('<|iial  \nirtn  known  ii8  "  licll.s,"  uiid  iniinlirr«'d 
from  I  to  8.  TImis.  tli«'  wJiojc  iluy  Ih  suit  divided  into  48  n|Uiil  piirts. 
The  |»eriud  of  tinni  oailcd  a  "watch"  is  four  liour.s  in  hnigtij,  the 
jfi'lvunin;^  liein;;  as  follows: 

From  iu»f<n  to  4  p. in.,  the  Aftoriioon  wnt<;h. 

"     4  p.m.  to  H  p.tn  ,  tlu*  dog  wutcbcH  (troin  4  to  (i  ]h''\u\s,  t\\a 

lii-st  do;^  wateli;  tnnii  (>  to  8  iHiiiig  llic  nccuud  dog  watch). 
"     8  p. in.  to  laiiliiiglit,  tin;  lir.-*t  Iniglit)  wiitdi. 
**     iiiiiliiiglit  to  4  u. III.,  tlit^  iiiiddit;  (or  t^ucond  night)  watch. 
"     4  .-i.iii.  to  H  a.m.,  the  morning  watch. 
"    8  a.m.,  to  noon,  the  forenoon  watch. 

Thi.s  divi.sion  into  watches  has  a  remarkable  similarity  to  the  prac- 
fi'C  followiid  hv  the  J<nvs  i»efoiv  the  caittivitv.  1'hev  divided  the 
)ii:,dit  into  thre*"!  watches,  tln^  first  lasting  till  midnight,  the  middle 
w.ttch  liusting  till  cock-crow,  tlio  morning  wauch  histing  until  sunvi.se 


From  wlnit  has  been  set  forth,  it  would  apjioar  that  the  sub- 
divisions of  tin?  day  have  not  been  less  varied  than  the  computations 
•  it"  the  day  itself.  Man  has  reckoned  the  day  to  begin  at  sunri.se,  at 
.sun.set,  at  noon,  at  midnight,  at  twilight,  at  one  hour  before  mid- 
night, at  six  hours  before  midniglit,  and  at  six  hours  bet'or«?  noon. 
He  has  divided  it  in  a  great  variety  of  ways,  viz.  :  Firxt,  into  two, 
four,  twelve,  twenty-four  ami  one  hundred  and  forty-four  une(|ual 
parts  J  secoH'l,  into  two,  foiu",  six,  eight,  twelve,  twcuity-four,  forty- 
»-ight,  .sixty,  ninety-six  and  into  one  liundred  equal  parts,  without 
including  the  small  sub-divisions  of  minutes  and  seconds.  The  com 
iiion  practice  at  present  with  most  ci\ilized  nations  is  to  divide  the 
tl  i,y  into  two  series  of  twelve  hour.s  each,  a  custom  which  coi-responda 
\  ery  closely  with  that  followed  by.  tin;  ancient  Egyptians  long  before 
liie  Christian  era.  Thus,  while  we  have  made  extraordinaiy  adv;inoe.s 
in  all  the  ui'ts  and  .scienct.'S,  and  in  tlieir  ap|)lication  to  everyday  life, 
w  •  find  ourselves  clinging  to  a  conventional  and  inconvenient  mode 
of  consulting  time;  one  not  materially  different  from  that  practiseil 
)>\  the  Egyptians  perhaps  thirty  centuiic^s  ago-— a  custom  which  an- 
swered every  purjio.se  when  the  world  was  young  and  its  inhabited 
portion  of  narrow  limit,  but  now  indefi'iisible  in  theory  and  incon- 
venient in  practice. 
3 
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The  Chinese  system  woukl,  without  a  doubt,  suit  the  requirements 
of  tliis  iii^e  inneh  better  than  t' .it  which  we  now  follow.  The  lialvinj^ 
of  the  tlay  is  one  source  of  difficulty  which  ought  not  to  exist,  and  it 
would  be  an  important  .step  to  imitate  the  custom  of  com[mting  time 
which  is  followed  by  that  old  oriental  civiliaition.  The  adoption  of 
the  Chinese  .system,  by  which  half  days  would  be  thrown  out  of  use, 
would  not,  however,  obviate  the  other  very  serious  objections  which 
have  been  raised.  To  overcome  at  once  all  the  difficulties  is  the 
problem  which  presents  itself  for  solution. 
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A  SCHEME  OF  UNIFORM  TIME-RECKONING. 

It  lias  been  stated  that  the  period  occupied  by  a  diurnal  revolution 
of  the  earth,  is  the  shortest  measure  of  time  which  we  find  in  nature. 
As  a  consequence,  man  is  left  to  reckon  and  sub-divide  this  measure 
in  the  way  best  calculated  to  promote  his  own  convenience.  There 
can  be  no  doubt  whatever  that  all  smaller  divisions,  except  thai 
produced  by  the  rising  and  setting  of  the  sun,  must  be  artificial 
and  arbitrary. 

When  the  decimal  system  was  adopted  by  the  Fi-ench,  it  was  pro- 
posed to  divide  the  day  into  ten  and  a  hundred  parts;  a  scheme  which 
would  probably  be  the  best  at  this  age  of  the  world,  had  the  whole 
system  of  horology  to  be  established  de  novo.  In  view  of  generally 
prevailing  customs,  however,  H  will  doubtless  be  felt  that  any  attempt 
to  introduce  the  decimal  division  of  the  day  would  be  unwise;  that  it 
would  be  futile  to  propose  a  change  which  could  only  succcod  hy 
seriously  interfering  with  the  present  notations. 

The  i)rogress  of  the  world  may  indeed  before  long  demantl  ;(. 
radical  change  in  our  chronometry  ;  but  the  present  methotl  of  com- 
])uting  time  in  the  more  civilized  pai-ts  of  the  earth  is  so  intei-woven 
with  every  day  life,  that  it  cannot  in  the  meantime  be  disregarded. 
It  will  be  evident  that  the  consideration  of  any  change  should  be 
based  on  the  full  recognition  of  established  customs.  Instead  of 
attempting  to  uproot  and  supei'sede  the  present  system,  it  is  con- 
sidered that  any  new  scheme  to  meet  the  requirements  of  the  sige 
should  rather  be  engrafted  on  and  be  in  as  complete}  harmony  as 
po.'^sible  with  the  old  one. 

In  this  view  the  following  suggestions  are  offered  : 

Our  fii-st  effort  should  be  to  find  a  suitable  unit  measure  of  time, 
nniform  in  length,  and  foi'  obvious  reasons,  the  shortest  to  be  found 
in  nature. 
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The  sidereal  day  fulfils  these  conditions,  and  therefore  suggests 
itself  as  being  suited  for  the  standard  re(iuired. 

The  sidereal  day  is  not,  however,  sufKoiently  marked  for  the  ordi 
nary  purposes  of  life.  The  generality  of  mankind  could  not  easily 
note  the  culmination  of  a  star.  On  the  other  hand,  the  diurnal 
return  of  the  sun  in  the  heavens  is  a  more  striking  and  easier 
^iibserved  phenomenon.  Accordingly,  there  is  everything  to  suggest 
the  adoption  for  the  unit  measure,  not  the  solar  day  on  account  of 
its  variable  length,  but  the  mean  }»eriod  occupied  by  a  revolution  of 
the  earth  on.  its  axis,  in  relation  to  the  sun. 

That  perioii  would  be  precisely  equal  in  length  to  the  artificial 
day,  known  as  the  mean  solar  day.  The  unit  measui'e  proposed 
should  not,  however,  be  considered  in  the  light  of  an  ordinary  day, 
but  rather  iis  a  known  period  of  abstract  time^"  day  "  Ijeing  the 
name  given  to  denote  certain  local  phenomena  successively  and 
continuously  occurring  at  the  earth's  siirface. 

It  is  proj»osed  to  divide  the  unit  measure  into  twenty-four  equal 
]»arts,  and  these  agjiin  into  minutes  and  seconds,  by  a  standard  time- 
keeper or  chronometer,  hyjK)thetically  stationed  at  the  centre  of  the 


globe. 


Fig.  1. 


It  is  proposed  that,  in  relation  to  the  whole  globe,  the  dial  plate 
of  th<  central  chronometer  shall  be  a  fixtui-e,  as  in  Fig.  1 ;  that  each 
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<<f  the  twenty-four  divisions  into  wliioh  tlie  unit  of  time  is  divided, 
shall  be  asvsumed  to  correspond  with  certHin  known  meridians  of 
longitude,  and  that  the  machinery  of  the  instrument  shall  be  arranged 
and  regulated  so  that  the  index  or  ho\u  hand  shall  point  in  succession 
to  eiich  of  the  twenty-four  divisions  as  it  became  noon  at  the  corres- 
ponding meridian.  In  fact,  the  hour  hand  shall  revolve  from  east  to 
west  with  precisely  the  same  s[>eed  as  the  earth  on  its  axis,  and  shall 
therefore  point  directly  and  constantly  towards  the  sun,  while  the 
earth  moves  round  from  west  to  east. 

p]{ich  of  the  twenty-four  parts  into  which  the  time- unit  is  proposed, 
•ts  alx)ve,  to  1x3  divided,  would  be  exactly  ecpial  in  length  to  an  hour  ; 
but  they  ought  not  to  1)6  considered  hours  in  the  ordinary  sense,  but 
simply  twenty-fouilh  ])arts  of  the  mean  time  occupied  in  the  diurnal 
revolution  of  the  earth.  Horn's,  as  we  usually  refer  to  them,  have  a 
distinct  relation  to  noon  or  to  midnight  at  some  |)articulai'  place  on  the 
earth's  surface,  while  the  time  indicated  by  the  standard  chronometer 
would  have  no  special  relation  to  any  particular  locality  or  longitude. 
It  would  be  connnon  and  ecpially  related  to  all  places,  and  the  twenty- 
four  sub-divisions  of  the  unit-measure  would  be  sim})ly  portions  of 
aV>stract  time. 

The  standard  time-keeper  is  referred  to  the  centi'O  of  the  earth,  in 
order  clearly  to  bring  out  the  idea  that  it  is  equally  related  to  every 
point  on  the  siu-fiice  of  the  globe.  The  standard  might  be  stationed 
anywhere — at  Yokohama,  at  Cairo,  at  St.  Petei-sbnrg,  at  Greenwich, 
Ml-  at  Washington.  Indeed,  the  proposed  system,  if  carried  into  force, 
would  result  in  establishing  many  keepers  of  standard  time,  perhaps 
in  every  country,  the  electric  telegraph  affording  the  means  of  securing 
perfect  synchronism  all  over  the  earth. 

In  order  properly  to  distinguish  the  new  unit  mc^asure  and  its  sub- 
divisions from  ordinary  days  and  ordinary  hours,  a  new  nomenclature 
might  be  advisable.  The  employment  of  the  letters  of  the  alphabet 
for  the  twenty-four  divisions  would  in  most  civilized  countries  com- 
pletely distinguish  them  from  local  hours,  and  the  twenty-four 
meridians,  which  on  the  surface  of  the  globe  would  cofresi)ond  with 
the  sub-divisions,  might  also  be  so  known.  It  would  fjirther  be 
expedient  to  distinguish  the  proposed  new  systent  from  sidereal, 
astronomical,  civil  or  local  tinu;*.  For  this  purpose  either  of  the 
designations,  "common,"  "universal,"  "  non-local,"  "uniform,"  "abso- 
lute," "all  world,"  "terrestrial,"  or  "cosmopolitan,"  might  be  employed. 
For  the  present  it  may  be  convenient  to  use  the  latter  term. 
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Besides  the  staudanl  keepers  of  "cosmopolitan"  time,  estiiblishod  at 
raauy  places  possibly  in  every  civilized  country,  it  is  sug/,'ested  that 
*ivery  clock  and  watch  should,  as  far  as  practicable,  move  synchro- 
mically,  all  iudicatin<^  the  same  time. 

Asa  theory,  it  is  i»roposed  that  when  the  hands  of  any  one  time 
j>iece  point  to  A  or  to  (/,  the  hands  of  each  and  every  other  horo- 
logic&l  instrument  in  use  throughout  the  globe  .should  point  to  A  or 
to  G  at  the  same  moment. 

It  i(t  proposed  that,  in  establishing  the  zero  of  the  sub-divisions 
and  its  corresi)ondiug  meridian  in  relation  to  the  surface  of  the  earth, 
regard  be  bad  to  the  general  eonvenienee,  and  that  the  vievvs  and 
interests  of  all  nations  should,  as  far  aa  practicable,  be  e<{uallj 
■ijousulted- 

Under  the  system  of  eosmopolitaii  time,  the  meridian  which  eorres- 
jiOttds  with  zero  would  practically  become  the  initial  or  prince  meridian 
of  the  globe.  The  establishment  of  this  meridian  must  necessarily 
he  arbitrary.  It  affects  all  countries,  moi'e  especially  maritime 
■countries,  and  m  conseijueuee  of  prejudice  and  national  sentiment, 
it  is  possible  that  delicacy  and  tact  and  judgment  may  have  to  be 
..-'.xereised  in  the  consideration  of  the  subject.  There  ought  not,  how- 
♦iver,  to  be  much  difficulty  in  dealing  with  the  question.  Matters  of 
Kcientitie  concern  are  not  and  should  not  be  made  subservient  to 
national  jealousy.  Science  is  cosmoi>olifcan,  and  no  question  can  be 
swore  thoroughly  so  than  that  which  we  are  attempting  to  investigate. 

In  a  sepai-Jtte  paper,  I  have  at  some  length  <lise«is.sed  this  branch  of 
the  suljject,  and  I  tru.yt  I  have  succeeded  in  pointing  out  a  convenient 
and  suitable  position  for  a  prime  meridian,  eomnion  to  all  the  world, 
;*  selection  which  would  olfend  no  [jrejudice,  and  when  carefully  con- 
Tiidered  would,  I  feel  assured,  commend  itself  as  well  calculated  to 
meet  all  tbe  purposes  for  which  a  common  initial  meiidian  has  for  a 
great  many  years  back  been  prop(j.'*ed,  and  likewise  those  special 
objects  for  which  it  is  now  suggested. 


€0«MOPOLITAN  A.NI>  LOCAL  TIME. 

Assuming  *t  common  zero  of  longitude  established  by  genera} 
■concurrence,  each  rotatiou  of  the  earth  on  its  axis  n>ay  be  noUnl  by 
Jill  natioiLS  Himultaneously.  Under  the  system  of  cosmopolibin  timt-, 
it  would  lie  everyu-here  practicable  to  keep  an  accurate  cbronologieal 
reckoning  without  com]>lication  or  eojjfusion.     It  i&  necessaj-y,  how- 
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ever,  to  consider  cJie  points  in  w}iich  all  paHs  of  the  earth  hjive 
equally  an  intei-cst ;  and  it  is  imj)oi"tant  to  inquire  how  ti«!  scheme- 
of  i-eckoning  proposed  can  be  generally  adapted  to  the  ordinary 
I'equirerrxmts  of  lit'o. 

The  diurnal  return  of  tlie  prime  meiidian  toa  jioint  in  the  heavens 
opposite  the  sun,  would  mark  the  commcm  unit-measure  of  time 
throughout  the  worid.  Its  beginning  aiid  ending,  its  twe«ty-four 
divisions  and  its  subdivisions,  would  each  in  turn  jwevail  everywhere 
at  the  same  moment  of  aljsolitte  time.  This  comnK>n  measure  woi^ld, 
however,  completely  coincide  with  the  local  day  of  only  one  meridian . 
The  local  days  of  countless  other  Icmgitudes  would  liave  as  little  coinci- 
dence -with  the  unit-measure  as  with  eacii  other.  At  the  same  n>om>ent 
they  would  all  differ ;  while  it  would  be  noon  with  one,  it  would  be 
midnight  with  another,  suni'ise  with  a  thinl ;  and  so  on. 

INIen  'MVi\  nations  may  agree  to  establish  for  convenience  a  cowm^oru 
nnit-measure  of  time ;  but  dawn  and  dusk,  light  and  darkness^  will 
sweep  i-ound  the  globe,  following  e*ich  othei'  in  silent  yet  cei"taiia 
succession,  as  long  as  the  world  lasts — jjhenomena  to^  prescribe  in 
every  laiwl  when  men  shall  sleep,  and  when  return  to  active  life. 
The  position  of  the  sun  in  every  local  sky  will  always  control  domestic- 
usages  and  coutini>e  to  goivern  social  custonis.  Do  what  we  may,  tlw,- 
evev  changing  local  day,  as.  it  continuity  progresses  fi-om  iMigitmle  to» 
longitude,  will  every whei^  assoi-t  it«elf  and  exact  i-ecognitioji. 

How  then  aie  we  to  derive  any  practical  gootl  fi-oni  the  advantages 
which,  as  a  tl\eory,  the  system  of  cosjuopolittui  time  appeai-s.  tcs 
promise  I 

( 1 )  All  ok\  caistom-s  may  be  retaineil  for  loavl  ptfposes  as  at  pi-esent, 
the  new  systeiit  being  introduced  as.  the  means  of  more  accurately 
reckoning  time  in  connection  with  telegrtiphs  and  steam  comminii- 
cation  by  laud  and  water,  aitd  in  describing,  evoats  in  which  al! 
mankiiid  have  a  comnion  interest. 

(2)  On  the  other  hand,  tlie  new  systen>  may  to  some  extent 
sui)ei-sede  present  etistoms,  and  lx>  employed  for  i-eekoning  locai  uh 
well  as  general  time. 

(3)  A  comj)Kimi;se  mi\y  be  suggestetl  by  whic^i  we  woiikl  I>tvve 
cosmo}x>litan  time  as  a  common  meastire  for  i-eckoning  dateft  ami 
periods  of  geneinl  interest,  and  a  number  of  s\ib-standanls,  eacli 
equally  related  to  the  common  standard,  for  distinct  local  time. 
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It  is  obvious  that  to  retain  tlio  old  custom  of  reckouiu,£»  hours,  ami 
jit  the  same  time  secure  the  advantages  of  the  cosmopolitan  or  non- 
local systen),  dual  time-keei)ers,  but  not  neccsharily  two  <listinct  sets 
of  time-keepers,  would  be  required.  This  object  is  attained  by  liavin^ 
two  dials  to  the  one  time-keei)er,  placed,  in  the  case  of  a  watch,  back 
to  back,  or  in  the  ease  of  a  stationary  clock,  side  ))y  side,  as  in  Fig.  2  ; 

Fiu.  2. 


Local  Time. 


Cosmopolitan  Time. 


tlie  instruments  being  constructed  so  that  tlie  same  wheel-work  would 
move  the  hands  of  both  dials.  The  ligure  No.  2  is  suggested  for  a 
Htatiouary  clock  ;  the  night  half  of  the  duils  are  shaded. 

The  dial  with  the  Roman  numerals  in  de.signed  for  local  time,  while 
the  lettered  dial  is  for  cosmo)K)litan  or  non-local  time,  to  be  used  in 
connection  with  railways,  steamboats  and  telegraphs,  and  a.s  a  record 
of  j)assing  historical  events. 

It  is  ol)vious  that  if  clocks  and  watches  were  constructed  on  these 
principles,  the  ditliculties  and  inconveniences  which  have  been  alluiled 
to,  and  which  seenx  iuse[»arable  trom  the  present  system,  would  be 
fully  met.  Assuming  the  scheme  to  be  in  genei-al  ust; :  wjiije  local 
time  woidd  be  em[)loyed  for  all  domestic  and  oj'diuary  j)Hrpus('s, 
rosmopolitan  time  would  be  used  for  all  purposes  not  local ;  every 
telegraph,  every  steam  line,  indeed  every  communiciition  on  the  face 
of  the  earth,  would  be  worked  by  the  .same  staudanl.  Every  travt^ller 
having  a  good  watch,  would  carry  with  him  the  ()recise  time  that  he 
would  find  observed  elsewhere.  I'usf.  tneridixii  could  never  be  mis- 
taken for  ante  meridian.  Railway  and  steamboat  time-tables  would 
be  simplified  and  rendered  intelligible,  and  no  one  can  claim  that 
such  now  is  the  rule. 
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As  an  illusti'ation.  T  prosf'Tit  condensed  time-ta))les  of  the  gr«'at 
milw.iy  route  now  l)Bing  estahlishod  from  London  to  the  Pacific 
tlirougli  ('anada.  TaMe  A  is  prepared  in  accordance  with  the  present 
system.  TaV)les  B  and  C  are  two  ditferent  modes  of  applying  the 
system  of  cosmopolitan  time,  and  illustrate  the  simiUioity  of  thar 
system  for  such  purposes.     {Viite  ApjH>ndix,  No.  1.) 

It  has  been  said  that  the  24  snb-divisions  of  the  nnit-measuro 
may  be  known  by  letters,  in  ord(?r  to  he  distingiiisJied  fi"on^  local 
hours.  But  why  use  numei-als  for  local  lioui's?  Nun^erals  have  no 
special  advantage  over  letteix ;  haV)it  has  undoubtecUj'*  i"endeved  th»' 
former  familiar  to  the  niind  of  this  genei>atioi\  in  connection  with 
the  hour  of  the  day  ;  but  if  the  24  divisions  had  to  be  agsiin  named, 
and  letters  instead  of  nmnei-als  were  adoptetl,  the  time  of  day  could 
be  as  well  expressed  and  as  easily  eompi>ehoiided  as  at  present.  On 
the  other  hand,  letters  when  ari'anged  in  a  circle,  ivs  on  the  dial  of 
a  clock,  have  at  least  this  advantage  over  nunjemls:  they  are  all 
symV)ols  of  erpial  importance,  and  any  one  letter  could  be  taken  t<^ 
represent  the  beginning  of  the  series  of  the  24  which  make  up  tht> 
div;  while  in  the  case  of  nunicnils,  the  lowest  number  can  onlv 
i'ej>resent  the  iii"st  of  the  series. 

Let  us  take  an  illusti-ation  of  the  advantages  of  lettei"s  in  connection 
with  the  schen\o.  Bup})ose  6'  to  be  the  noon  letter  at  a  particulai- 
place,  how  ea.sy  it  would  be  for  a  i"esident  to  oonipn^hend  that  it  was 
always  noon  when  the  hour  hands  of  the  clock  j)ointed  to  G  ;  that 
it  was  always  midnight  when  they  {jointed  to  T,  tJie  letter  on  the 
dial  plate  opposite  to  G ;  or,  in  speaking  of  any  [virtieular  time  <if 
day,  siiy  foiu-  hours  l>efore  mid-day,  it  would  l>e  as  easy  to  comprehend 
the  time  refeired  to  by  the  use  of  the  letter  C  as  by  the  numei-al  >^, 
Persons  living  in  that  locality  would  soon  become  familiar  with  tli»» 
relation  which  the  several  letters  had  to  the  time  of  day. 

Again,  if  we  jiass  to  a  locality  where  another  letter  O  Ijeoomes 
the  meridian  or  noon  letter,  there  could  be  no  misundei-standing  the 
meaning  of  the  expres.sion,  Time  P.  -^2.  It  coild  have  bitt  one 
m;^aning,  viz.,  1  hour  and  22  minutes  after  mid<lay,  while  1.22  has 
a  double  meaning  undetermin<;M.l  without  the  addition  of  "aw^i" 
iH^ri(f}<iH"  or  "ji;o«r  meridian.^* 

Thus  it  nmy  be  shown,  if  we  could  entirely  ignore  old  practice!^ 
and  begin  (1b  noro,  the  nomenol  iture  proposed  for  cosmopolitau  time 
might  very  readily  be  employed  fur  local  purposes. 
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To  reiuhu-  the  dial  plates  of  tim^^-jiieces  perfH>?tly  iuteili-iMe  iu 
each  place  when  used  for  local  time,  the  expedient  .shown  in  Fiu.  :; 
might  be  adopted. 


Fm.  3. 


LoL'Ai.  AND  Cosmopolitan  Timk. 

Here  the  noon  and  midnight  letters  are  easily  distin£rnished,  and 
that  portion  of  the  day  which  includes  the  hours  of  darkness  cannot 
be  mistaken.  These  or  similar  exjjedients  could  be  employed  with 
the  same  eft'ect  in  the  clocks  and  watches  used  in  every  place  on 
the  surface  of  the  earth. 

It  world,  however,  be  vain  tx)  assume  that  the  present  system  could 
be  at  once  abolished  and  disregarded.  It  liecomes  expedient,  therefore, 
to  consider  how  the  advantages  of  the  scheme  of  cosmo})olit:in  time  could 
be  secured  in  everyday  life.  It  is  perfectly  obvious  that  the  present 
system  cannot  be  overlooked  ;  and  that,  although  it  may  not  be  always 
maintained,  it  must  for  some  time  be  continued.  Wc  nnist  therefore 
look  for  some  means  by  which  the  new  notation  m^^y  be  emi)loyed  iu 
conjunction  with  the  old,  until  the  latter  wouhl  fall  into  disuse. 

It  may  be  said  that  local  time  is  almost  always  moi-e  or  less 
arbitrarily  established.  Our  clocks  but  I'arely  indicate  true  local 
time,  and  the  most  perfect  time-pieces  are  for  the  greater  portion 
of  the  year  either  faster  or  slower  than  the  sun.  In  fact,  corrt-ct 
ordinary  time-keepers  must  necessarily  at  certain  seasons  be  about 
15  minutes  faster  or  slower  than  true  solar  time,  and  no  inconveni- 
ence whatever  is  found  to  resiilt.  The  adoption  of  Irish  time  in 
England,  or  English  time  in  Ireland,  conld  not  be  felt  in  civil  atfaiis. 
'J'iie  difference  between  English  and  Irish  tim.e,  as  arbitrarily  estab 
lished,  is  twenty-Hve  niinutes ;  but  in  the  west  of  Ireland  local 
mean  time  is  forty  minutes,  and  solar  time  .sometimes  tifty-fivc 
minutes  behind  English  time  (Greenwich).     Greenwich  time  is  us<^d 
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tliroiij^hout  Enijland  and  Scotland,  althougli  it  is  half  an  hour  faster 
than  local  mean  time,  and  sometimes  forty-tive  minutes  faster  than 
solar  time  on  the  west  coast  of  the  latter  country. 

In  every  country,  local  time  is  more  or  less  arbitrarily  established ; 
it  could  not  be  otherwise,  without  causing  great  confusion,  lus  no  two 
places,  unless  in  the  same  meridian,  have  the  same  true  local  time. 
In  considering  the  whole  subject,  it  is  felt  that  if  some  simj)lo  rule 
could  be  agreed  upon  for  defining  local  time  everywhere,  it  woidd 
juaterially  adil  to  general  convenience. 

It  is  suggested  that  each  of  the  twenty-four  lettered  meridians 
(Fig.  1)  should  be  taken  as  standards  for  establishing  approximate 
local  time,  and  that  as  a  general  rule  all  places  should  adopt  tlu? 
local  time  of  the  nearest  of  these  meridians  This  would  divide  the 
siu'face  of  the  globe  into  twenty-four  "  lunes,"  forming  distinct  local 
sections.  Although  the  twenty-four  fixed  meridians  would  be  at  one 
])our's  distance  from  each  other,  only  in  extreme  cases  would  the 
difference  between  the  true  and  approximate  local  time  V)e  as  much 
as  half  an  hour.  In  many  cases  there  would  be  no  diflerence,  and 
in  no  case  could  the  difference  be  of  the  slightest  moment  in  the 
ordinary  business  of  civil  life.  Whenever  exact  time  was  required 
for  any  pur[)ose,  cosnioj)olitan  time,  assuming  it  to  be  in  general  use, 
would  be  available,  or  a  third  hand,  such  as  shown  by  the  dotted  lino 
in  the  ligure,  might  in  certain  cases  be  used. 

Fig.  4. 


Cosmopolitan  Watch  Dial. 

Fig.  No.  4  represents  a  compound  dial  designed  to  indicate  non- 
local as  well  as  local  time,  on  the  same  face  of  a  v-  ;ck  or  watch  bv 
means  of  one  set  of  hands.  In  this  arrangement  it  is  proposed  to 
liave  the  Koman  numerals  for  local  time  inscribed  on  a  movable  disc, 


TIME  KECKONINO. 


35 


non- 
1,  by 
;d  to 
disc, 


mljustable  for  eiicli  sopiirato  hour,  aiul  may  tlius  ho  set  for  any  ono  of 
tlio  twenty-four  fixed  meridians  referred  to.  Tlie  adjustment  would 
1)0  effected  without  in  the  h^ast  disturhint;  the  machinery  of  the  in- 
strument, or  interfering  with  tlie  imU'x  iiands. 

Churcli  checks  ami  other  stationary  time  iti«>ces  wouhl  have  the 
local  time  disc  j)ermaneutly  secured  in  the  ]>i'oj)er  jmsition.  Only  in 
the  case  of  j)ersons  travelling  beyond  any  particular  local  time  section 
would  the  local  time  disc  of  their  watch  leipiire  to  be  changed.  Its 
adjustment  under  such  circumstances  would  be  simple  ;  it  would  only 
be  necessary  to  move  the  disc  round  luitil  12  o'clock  noon  coincided 
with  the  meridional  letter  of  the  new  locality.  Suppose,  for  example, 
the  letttn'  (i  represented  the  longitude  of  the  new  position  of  the 
watch  :  12  noon  placed  in  conjunction  with  (i  would  coni]»let<'  the 
adjustment  of  the  iusti-ument.  For  every  other  new  [)Osition  the 
same  oj)eration  would  be  re[)eated.  Notwithstanding  every  chaiige 
that  may  be  made  for  local  time,  the  machinery  of  th«^  watch  need  not 
be  interfered  with,  and  the  hands  would  continue  to  indicate  correct 
cosmopolitan  time.  The  distinction  between  cosmopolitan  time  and 
local  time  woidd  always  be  perfect ;  the  former  would  invariably  l)e 
known  by  letters  ;  the  latter,  as  at  present,  by  the  Roman  numei-als. 

As  in  the  diagrams,  it  is  proposed  to  denote  that  })ortion  of  the 
day  v/hich  includes  the  hours  of  darkness  by  a  black  or  dai'k  gi'ound, 
in  order  that  the  night  hours  could  never  be  mistaken  for  the  houi-s 
in  the  middle  of  the  day,  which  have  the  same  numerals.  The 
several  "  watches  "  into  which  the  day  is  divided  on  shipboard  might 
be  distinguished.  The  local  time  disc  exhibits  a  light  portion  be- 
tween 8  a.m.  and  4  p.m. ;  this  includes  and  represents  the  forenoon 
and  afternoon  watches,  noon  being  the  dividing  }»oint.  The  dark 
portion,  extending  four  hours  before  and  four  hours  after  midnight, 
embraces  the  two  night  watches  ;  while  the  shaded  portions,  from 
4  p.m.  to  8  }».m.,  and  from  4  a.m.  to  8  a.m.,  represent  the  dog  watches 
and  the  morning  watch.  This  arrangement  woidil  \«n-haps  prove 
useful,  in  view  of  the  hundreds  of  thousjxnds  who  navigate  the  ocean, 
and  the  yearly  increasing  number  of  ships  that  adopt  and  constantly 
use  this  division  of  the  day  into  "watches,"  finding  it,  as  they  appear 
to  do,  the  most  convenient  scheme  of  division  for  ilaily  routine  at  sea. 

Other  modes  of  carrying  into  execution  the  ])rincii>les  of  construc- 
tion proposed  will  readily  suggest  themselves  to  practical  men.  ( Vide 
Appendix  No.  2.)  It  seems  only  here  necessary  to  allude  to  one 
point.     It  may  be  objected  that  the  change  of  system  would  render 


36  TFME  UKCKONINO. 

tho  clocks  juitl  wiitclies  in  uso  vjiluelt^ss.  Hut  tho  romedy  is  simpK-, 
as  locjil  tiiu«  may  bo  rotiiiiu^d  and  indicati'd  side  by  side  with  cosnio- 
liolitan  tinui  by  altcrinjjf  tlie  dial  plates  or  substituting  new  ones. 

The  establishiucnt  of  twenty-lour  tixed  meridians,  as  proposed,  at 
one  hour's  distance  from  each  other,  as  standards  for  local  time, 
would  secure  complete  uniformity  in  the  indication  of  the  minutes 
in  all  the  clocks  of  the  world  ;  the  hours  of  local  tinu^  only  differing. 
Appendix  No.  .'J  illustrat(^s  this  feature  ;  it  shows  simultaneous  time 
at  each  of  the  twenty-four  stamlard  nuM-i<lians  ;  local  time  varying 
one  hour  in  each  case  ;  cosmopolitan  time  remaining  constant. 

In  this  communication  I  have  endeavoured  to  submit  the  incon- 
veniences and  difficulties  inseparable  from  our  present  mode  of 
reckoning  dates,  and  from  our  system  of  keeping  and  noting  smaller 
divisions  of  time.  I  have  referred  to  the  various  usages  and  customs 
which  prevail,  and  I  have  drawn  special  attention  to  tlu;  fact  that  the 
upplicat-ju  of  steam  to  locomotion  by  land  and  sea,  and  of  electricity 
to  the  telegraph,  literally  without  limit,  has  rendered  the  present 
practice  of  reckoning  time  ill  ;4uited  to  modern  life. 

It  cannot  be  supposed  that  these  agents  of  progress  have  com- 
j>leted  their  mission.  We  may  rather  assume  that  these  extraor- 
dinary powers  have  but  commenced  their  wonderful  career,  and  that 
they  will  achiev^^  further  triumphs  in  civilization. 

It  is  in  Amn'ica  th(^se  agents  have  been  introduced  to  the  greatest 
relative  extent,  as  the  subjoined  estimate  of  the  length  of  railways 
constructed  will  show  : 

Poi'i'LATios.  Miles  ok  Railway. 

Asia 82-t,-)48,o0(>  7,043 

Kuroi)e    30S),  178,300  88,748 

Africa HH),y'21.(»00  1,451 

K.  and  .S.  America  8."), 019,800  83,(555 

Austrahvsia    4,748,600  1,752 

Totals 1,423,917,800  183,248 

It  has  been  suggested,  that  the  difficulties  already  met  in  portions 
of  America  threaten  to  become  increased  as  the  railway  system  is 
extended.  It  may  therefore  be  assumed,  that  any  practicable  scheme 
to  effect  a  remedy  would  be  favourably  received.  The  importance  of 
the  subject  is  )iot  confined  to  America,  for  the  other  quarters  of  the 
globe  are  now  or  will  be  similarly  interested.  Australia  and  Africa 
will  before  long  be  jtierced,  j)erha[)S  girdled,  by  i-ailways.  Asia,  Avith 
more  than  half  the  population  of  the  world,  must  in  due  time  follow 
iii  the  general  i)rogress.     In  North  and  South  America,  there  is  room 
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for  a  f^ront  'mcrci.\Ho  of  railwaVH  ;  hut  tiikint,'  tlip  present  niil»fu<,'e  and 
|)(»|)iiliiti()n  of  tliiit  oontinnnt.  uh  a  biiMi«,  tlio  proportion  would  ^ive  to 
Miiropo  and  Ania  to«,'etlim'  nam*  tlian  one  million  nult'H  of  linen. 
TheMO  two  gmit  continentH  luivt!  hk  yot  only  !>(),(>«)()  i..ileH  of  railway, 
and  it  would  prol»;il»ly  We  taking'  too  M!ini,'uine  a  view  to  Htipposif  that 
so  gi-eat  an  incmvKe  will  Hpeedily  he  realized.  No  one,  however,  eau 
douht  that  the  network  of  railways  in  WeMtcm  an;l  ('entnil  Kurope 
will  before  long  he  greatly  enlarged  ;  that  })ranchen  will  e.vtend  to 
A»ia  ;  and  that  oti-Hhootw  will  ultimately  he  prohaiged  to  the  farthest 
shor(!a  of  the  Ohineso  and  Russian  EinpireH.  A  comparatively  few 
yeaiu  may  indeed  witness  extraordinary  progress  in  this  dire(rtion,  t<^ 
bring  into  prominence  the  diHiculties  alluded  to,  and  which  cannot 
fail  to  make  themselves  felt. 

The  »ubj(;ct  which  we  are  now  considenng,  in  dilferent  degrees  cjeaily 
eoncorns  all  countries  ;  it  is  especially  important  to  the  United  States, 
Ihazil,  Canada,  indeed  to  the  w])ole  of  America.  It  is  important  to 
France,  Germany,  Austria,  and  to  every  nation  in  Kurope.  It  is  of 
peculiar  interest  to  the  gigantic  empire  of  llussia,  extending  over 
nearly  180  degrees  of  longitude,  and  with  a  total  vjtiiation  in  local 
time  of  about  twelve  hours.  It  is  of  still  greater  importance  to  the 
(Jolonial  Empire  of  Great  Bintain,  with  its  settlements  and  siiitions 
in  nearly  every  meridian  around  the  entire  globe,  and  with  va«t  terri- 
tories to  be  occupied  in  both  hemispheres. 

Before  the  intro<luction  of  railways  in  England,  eveiy  town  and 
village  kept  its  own  time.  The  traveller  found  his  watch  const^mtly 
at  variance  with  the  local  clocks.  On  the  t^tablislnuent  of  th«!  railway 
system  this  state  of  things  could  not  be  tolerated,  as  1(k\i1  time  coidd 
oidy  lea<l  to  complication  and  confusion.  The  railways  demanded 
uniform  time,  and  Greenwich  tinie  came  to  hv  usetl.  This  was  Uwked 
upon  as  an  innovation,  and  was  for  a  considerable  ^nn-iod  vigorously 
opposed.  At  last  the  advantages  of  uniform  time  became  so  manifest, 
that  Greenwich  time  came  into  general  use  throughout  Great  Britain. 

But  for  the  enn)loyment  of  unifonn  time  in  Englaml,  Scotland  and 
Ireland,  it  would  be  an  extremely  difficult  task  to  reg»ilate  safely 
the  great  number  of  daily  trains.  The  safe  working  of  the  railways 
in  the  United  Kingdom  is  indeed  a  problem  sutKciently  ditticult  even 
with  uniform  time ;  and  we  can  scarcely  conceive  how  much  t!ur 
problem  would  be  complicated  if  in  Great  Britsiin  tlu^y  were  to  revert 
to  the  system  of  local  time  as  it  prevailed  in  the  days  of  stage 
coaches,  when  every  town  and  handet  kept  its  own  time. 
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AmoMK  the  hov(m-(iI  ol>j«H!ts  which  ihv  .sc'hiitne  of  coHinopolitiui  tinw 
has  in  view,  not  the  least  important  is  to  extend  to  the  woi  Id  siniihir 
advanta'^es  to  those  which  have  been  conftaTed  on  (rreat  Hritain  by 
the  general  adoption  of  uniform  time  since  tlio  commencement  of  the 
railway  era. 

Meteorolon;ists  have  felt  the  necessity  of  some  geneml  scheme  of 
reckoninjjf  by  non-local  time,  such  as  that  now  proposed.  The  enor- 
mous nuuiber  of  meteorological  observations  recorded  in  every  part 
of  the  world  are  of  but  little  vabu;  until  accurate  allowances  are 
made  for  the  differences  in  local  tinn;.  The  inunense  labour  involved 
will  l)e  \indei'stood  when  the  nun)ber  of  stations  and  the  number  of 
daily  and  hourly  ob.servations  are  considered.  Accordingly,  it  will 
be  seen  that  meteorological  science  would  derive  gre»vt  advantages 
from  the  general  adopticm  of  uniform  time. 

Navigators  are  req\iired  to  employ  a  standard  time  to  enable  them 
from  day  tt)  day,  when  on  long  voyages,  to  compute  their  longitude. 
For  this  purpose  it  is  a  practice  with  ships  to  cany  the  local  time  of 
the  national  observatory  of  the  country  to  which  they  resjiectively 
belong.  For  example  :  French  ships  reckon  their  longitude  by  Paris 
time ;  British  shi[)s  by  Gi'eenwich  time.  Cosmopolitan  time  would 
serve  precisely  the  same  purpose  as  a  standard  for  geographical 
reckoning,  and  it  would  be  some  advantage  to  the  marine  of  tlie 
world  to  have  a  uniform  standard  established — the  common  property 
of  all  nations,  and  in  common  use  by  land  and  water  every wnere. 
It  has  already  been  said  that  the  telegrajjh  provides  the  means  of 
.securing  perfect  accuracy  at  all  stations,  however  remote ;  indeed, 
through  tins  agency,  time-keej>er8  may  be  made  to  beat  time  synchro- 
nously all  over  the  globe.  Already  the  length  of  telegraph  lines  in 
opemtion  approaches  400,000  miles;  and  we  are  warranted  in  believ- 
ing that  ultimately  the  means  of  instantaneous  communication  will 
ramify  through  every  habitable  country,  and  find  its  way  to  every 
port  of  commercial  importance. 

I  take  the  ground  that  we  have  entei'ed  upon  a  remarkable  period 
in  the  history  of  the  human  race.  Discoveries  and  inventions  con- 
tinue to  crowd  upon  each  other  in  almost  magical  succession,  and 
who  can  tell  what  progress  will  be  made  within  the  coming  fifty 
years?  Steam  and  electricity  are  really  narrowing  the  limits  of  the 
world.  Lines  of  telegraph  and  steam  communications,  the  creations 
of  but  yesterday,  are  girdling  the  earth  and  bringing  the  most  distant 
countries  into  close  neighbourhood.     In  a  few  years  the  wire  and  the 
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mil  will  hftVf  l»rnuL(lit  nuMi  of  all  ihcch  faco  to  face  to  intcivoimnunifutr 
knovvlcdm'  ami  «lisii<'l  pn-jiuliceH.  Sooner  or  later  tho  l»arl>iiroiiH 
•;ustom  of  (lividiiiif  the  day  into  two  setH  of  twelve  liourn,  as  if  12  wan 
the  limit  of  aritliinetical  knowl«'(l<,'e,  will  he  jiidtfetl  at  its  rij^ht  value. 
The  liands  of  tiiiie-keej)ers  pointinj^  in  all  conceivahle  direetions  ut 
the  Harne  instant  of  almolut*'  time  will  he  held  as  an  extraoi-dinary 
anoinidy,  and  stops  will  be  taken  to  avoid  tin;  spectacle?  of  men  at  the 
one  moment  nominally  livin;^  in  difl'ej-ent  hours,  in  difH-rent  <hiys, 
and  in  some  extirme  eases  in  <litferent  months  and  yejirs. 

The  system  of  (^hronometry  whieh  we  hav(!  inlierite(l  may  liave 
been  well  suitcMl  to  tin;  purpose  for  which  it  was  dtfsii^ned  lon^ 
centuries  a^o,  when  the  known  world  was  contined  within  the  piUars 
of  Hercules,  or  it  may  even  have  answered  all  the  recpiireincnts  of 
man  a  few  generations  back,  before  tho  great  modern  civilizers,  steam 
and  electricity,  began  their  work.  Now  we  realize  th(!  fact  that  the 
syatem  is  awkward  and  inconvenient.  Tn  a  few  years — and  who 
can  count  them — may  we  not  find  a  radical  change  impeiatively 
demandec'  by  the  new  conditions  of  the  human  race. 

It  is  probably  not  now  unseasonable  to  discuss  the  subject.  It 
would  be  a  vain  task  to  attempt  at  once  to  abolish  a  custom  so 
hoary  with  age,  and  so  generally  practised  as  our  system  of  com- 
pitting  time.  But  the  necessity  of  change  once  admitted,  the  public 
mind  will  gradually  become  familiar  with  the  idea,  and  will  learn  to 
welcome  any  modification  in  the  system  when  its  exjiediency  is 
estaV)lished. 

But  it  will  be  important  first  to  determine  the  extent  of  the 
required  modification.  The  .scheme  should  be  well  considered  so  as 
to  be  free  from  the  imperfections  which  result  from  haste.  It  should 
be  rendered  generally  accejjtable,  so  that  whenever  the  necessity  arises 
in  any  country  or  conmiunity  for  its  introduction,  it  may  be  spontane- 
ously adopted;  the  inhabitants  feeling  assured  that  they  were  selecting 
a  system  eventually  to  become  universal. 

The  suggestions  I  have  ventured  to  offer  are  presented  with  the 
view  of  drawing  attention  to  the  subject.  They  i)oint  to  the  establish- 
ment of  a  common  prime  meridian  as  the  fii-st  important  step,  and  as 
the  key  to  any  cosmopolitan  scheme  of  reckoning.  This  step  taken, 
the  more  progressive  nations  would  probably  promote  the  establisli- 
ment  of  a  comprehensive  system  of  chronometry  suitable  to  every 
condition  of  civilization,  and  advantageous  to  the  inhabitants  of  the 
globe  on  every  line  of  longitude  and  on  every  parallel  of  latitude. 
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Oondenssd  ti;ne  tables,  illustnifcive  of  the  application  of  the  cosmo- 
politan system  of  time-iA^ckoniug,  to  railway  and  steamboat  coui- 
tniuiications.  The  great  mail  and  passenger  /oute  now  l)eing 
«'stabii«hed  through  Canada  is  selected  as  an  example.  Table  A  is 
arranged  according  to  the  ])resent  system.  Table  B  i'3  arranged  for 
eosmoj>olitan  time.  Table  C  is  arranged  for  local  time  standards, 
•  'stablished  by  lettered  meiidians  15°  of  longitude  apart,  each  vary- 
ing one  hour.  The  hours  of  the  day  are  numbered  from  1  to  24 
i  iistead  of  two  sets  from  1  to  1 2. 

TABLE  A. — Arraiiffed  accordbiff  to  the  presinU  si/ntcm. 


Principal  Stations. 


London  

Dublin   

{('H  route)  

W.  Coast  Ireland 

(at  i^ea) 

[at  w«) 

(a^  nea) 

((it  n('<t) 

^>T.  John,  Newfouiullaml  . 

{en  routr)  

S'K,  GEi)RUE,2S'ewfouiullaiul 
SlJIPPKiAS 

(I'u  ronti)  

Uiv.  Di'  Loip       .... 

QlEBEC     

Montreal 

(cu  route) 

Ottawa 

NlPPlSINO 

L.  Slpekior 

{en  ro'itr)  

Fort  William 

ivEEW  -JN 

!<FLK.. 


Local  Time:. 


I 


(cu  ronti')  

LiviNosrcjN    

Sa.sk  ATCIIEWAN 

Battlefok     

Kd.vionton 

{en  vduff)     .  .  .  . 

MoNTBRry 

Vkllow  Head  Pass 
Tetk  .Iaine  c'achi 

(ffii  route)  ...  . 
Pacific  Oclan 


8.()0p.m.   . 

8.00  a.m.    . 

1st 

LOO  p.m.   . 

.  .      211(1 

. .  3nl 
4th 

. .       oth 

0.00  a.m.    . 

6th 

COO  p.m.   . 

10.00  a.m. . 

7th 

10.00  p.m. . 

•2.00  a.m.    . 

8.00  a.m.    . 

8th 

1.00  p.m.    . 

8..30p.m.   . 

10.00  a.m. . 

. .  *«th 
3.30  p.m.  . 
1.30  a.m.  . 
6.00  a.m.    . 

. .  10th 
3.00  p.m,  . 
9.30  p.m.  . 
l.(M)a.m.  . 
9.20  a.m.    , 

..  11th 
2.  ir>j).m.  . 
7.00  p.m.  . 
8.15  p.m.    . 

..  12th 
11.30  p.m.. 


noon 

noon 
noon 
noon 
noon 

noon 


noon 


noon 


noon 


no«>n 


noon 


noon 


Greenwicli  time 

Irish  time    

Iri.'ish  time    

Irish  time   

Ship's  time 

Ship's  time 

Ship's  time 

Ship's  time 

Newfoumlland  time 
Newfoundland  time 
Newfoundland  time 
New  Brunswick  .  . 
New  Brunswick    . . 

Quel>ec  time   

Quebec  time  ..... 

Quelxic  time  

Quebec  time   

Quel)ec  time  

Huron  time    

Superior  time     .    . . 
Superior  time     .... 
Superior  time     .... 
Manitobah  time 
Mantiobah  time     .  . 
Mantiobah  time 
Saskatcliewan  time. 
.Saskatchewan  time. 
Athabivsca  time. .  . 
Athabiisca  time .... 
Athabasca  time. .  , 
Athabasca  time .... 
iJocky  Mount'll  time 
Kocky  Mount'll  time 
Rocky  Mount'll  time 
B.  Columbia  time  . . 


Slower 

THAN 

Gkkkn- 

WICH. 


0.00 
0.20 


LOO 
1.40 
2.20 
3.00 
3.30 


4.30 

5.00 


5.30 

5.00 


6.30 


7.00 
7.30 


8.00 


8.30 
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TABT.E  B, 

Arranged  for  Cosmoplitan  Time. 


TABLE  C. 

Local  Time  liftmidnrds!,  estnhlished 
one  huvr  I'lmrt. 


Principal  Stations. 


Cosmo-  ' 

roi.iTAN  I 

TiMi:.    , 


London  

DUHLTN   

Ist  Noon  (en  route). . . 
W.  Coast  Ireland 

2ncl  Noon  {at  .sen)    . .  . 

3r(l  Noon  (at  fiea)    .  .  . 

4t]i  Noon  (at  nea)    . . . 

5th  Noon  (at  sea)    . .  . 
St.  John,  Newfoundland 

6th  Noon  (en  route)    . 
St.  (Ieorge, Newfoundland 
Shippioan 

7th  Noo:     'n  route) 

Riv.  DU  Loup    

Quebec   

Montreal 

8th  Noon  (en  I'oule) 

Ottawa 

NiPPISINO   

L.  Superior 

9th  Noon  (en  route) 

Fort  William 

Keewatin 

Selkirk  

10th  Noon  (en  route) 
Livingston    

SAaKATOHEWAN 

Battleford  

ElMONTON 

nth  Noon  (en  route) 

MoNTBRUN 

Yellow  Head  Pass    . 
Tkte  .Taune  Cache  ... 
12th  Noon  (en  route) 
Pacific  Ocean    


P. 

il 

!i 

00  , 

c. 

25 

G. 

25 

H. 

25 

H. 

00 

H. 

40  1 

I. 

20 

K. 

00 

(1. 

30 

K. 

39 

R. 

00 

I. 

30 

L. 

30 

\V 

00 

B. 

JO 

H. 

00 

M. 

00 

N. 

00 

V. 

00 

L. 

00 

N. 

00 

Q. 

30 

c. 

00 

o. 

30 

0. 

00 

R. 

00 

X. 

30 

c. 

30 

M. 

00 

P. 

00  1 

Q. 

45 

w 

00 

X. 

15  1 
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TIME-RECKONING. 


APPENDIX  No.  2. 

The  application  of  the  proposed  Scheme  of  Time-reckoning  to  the  practice  of 

Daily  Life. 

Reference  has  been  made  to  the  means  by  which  cosmopolitan  time 
may  ))e  indicated  by  ordinary  time-pieces.  This  may  be  accomplished 
by  inscribing  the  p)oper  letters  on  the  dials  of  clocks  and  \/atches 
now  in  use.  A  still  better  expedient  would  ba  to  substitute  new- 
dials,  such  as  Fig.  5.  In  this,  the  letters  which  lepresent  the  night 
hours  in  any  particular  locality  are  on  a  dai'k  ground. 

Fio.  5. 


By  a  simple  expedient  of  this  description  it  could  be  practicable; 
without  superceding  the  old  time-keepers,  to  secure  the  advantages 
of  the  new  scheme,  in  any  country  oi"  comparatively  limited  extent. 

Clocks  and  watches  in  use  might  thus  be  utilized  and  made  to 
show  cosmopolitan,  in  addition  to  local  time.  It  would  be  only 
necessary  to  prepare  railway  and  stoam-bo£  t  time-tables  in  accordance 
with  the  new  system,  to  bring  its  adva  \ges  into  common  use. 
But  this  would  a])})ly  only  to  stationary  clocks,  or  to  watches  in  use 
in  countries  limited  in  extent.  The  improvement  would  not  be 
general  until  time-keepers  for  ordinary  purposes,  and  especially 
watches,  were  constructed  on  new  principles.  A  general  change 
could  only  be  gradually  effected ;  but  as  there  are  hundreds  of 
thousands  of  watches  and  chronometers  made  every  year,  in  the  event 
of  the  subject  being  deemed  worthy  of  attention,  it  would  be  well  for 
manufacturers  to  consider  the  expediency  of  introducing  some  change 
in  the  construction  of  them. 

There  are  various  methods  by  which  the  principles  set  forth 
«ia,y  be  applied,  and  these  will  readily  suggest  themselves  to  pi'ac- 
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tical  men.     Simply  to  illustrate  one  mode,  Figures  6  and  7  are 

supplied. 

Fro.  6.  Fio.  7, 


The  object  is  to  indicate  cosmopolitan  and  local  time  by  the  same 
watch.  Fig.  6  shows  the  watch  case  open,  with  the  dial  for  cosmo- 
politan time  exposed.  Fig.  7  shows  the  watch  case  closed,  with  the 
local  time  numerals  engraved  on  the  face  of  the  case,  the  latter  being 
pierced  in  order  that  the  hands  may  be  seen.  The  l<x;al  time  disc 
is  designed  to  be  adjustable  for  any  one  of  the  24  lettered  meridians. 
By  this  arrangement  only  the  local  hours  would  vary ;  there  would 
be  a  complete  coincidence  in  the  minutes  of  cosmopolitan  and  local 
time  at  every  station.  The  application  of  double  dials  to  a  watch 
may  be  eftected  in  another  manner.  The  watch  may  have  two  face.s 
back  to  back ;  one  for  for  cosmopolitan  time,  the  reverse  for  local 
time,  the  hands  in  both  instances  being  moved  by  the  same  wheel- 
work,  and  those  for  local  time  supplied  with  the  means  of  adjustment 
for  change  of  longitude. 

The  latter  plan  has  advantages  peculiar  to  itself.  Other  methods 
of  construction  may  be  proposed,  but  it  is  unnecessary ;  the  present 
object  is  simply  to  show  that  there  is  no  practical  difficulty  in  the 
way  of  carrying  the  scheme  of  time  reckoning  set  forth  in  the  accom- 
panying paper  into  the  practice  of  daily  life. 
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APPENDIX  No.  3. 

niustrating  SimuUaneom  Time  at  each  of  (he  twenty-four  lettered  meridians  pro- 
poml  as  Local  Sta,ndards;  Local  Tivie  differing  one  hour  in  each  cane; 
Cosmopolitan  Time  remainimj  constant. 


MERIDIAN  A. 

Local  time 6.45  p.m. 

Cosmopolitan  time  G.  45 

Longitude     (proposed     new 
reckoning) 15° 


Longitude,  old  style 


165°  East. 


MERIDIAN  B. 

Local  time  5.45  p.m. 

Cosmopolitan  time G.  45 

Longitv'de    . . . .' 30° 

Longitude,  old  style 150°  East. 

MERIDIAN  C. 

Local  time  4.45  p.m. 

Cosmopolitan  time G.  45 

Longitude    45° 

Longitude,  old  style 135"  East. 


TIME-EECKONING. 


i5 


iii 


MERIDIAN  D. 

LoeaS  tina*  , 3.45  p.nt 

C/Oamopolitau  time G.  45 

Longitude 60" 

LcQgitttde,  old  jstjle 120°  East. 


MERIDIAN  R 

Local  time 2.45  p,m- 

CJosmopolitan  time G-  45 

Longitude    75° 

Longitude,  old  style 105°  East. 


MERIDIAN  F. 

Local  time  1.45  p.m. 

Cosmopolitan  time G.  45 

Longitude    90° 

Longitude,  old  style 90°  East. 
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MERIDIAN  G. 

Local  time  12.45  p.m. 

Cosmopolitan  time G.  45 

Longitude    105° 

Longitude,  old  style 75°  East. 


MERIDIAN  H. 

Local  time 11.45  a.m. 

Cosmopolitan  time G.  45 

Longitude 120° 

liongitude,  old  style 60°  East 


MERIDIAN  I. 

Local  time 10.45  a.  m. 

C'osmopolitan  time G.  45 

Longitude    135° 

Longitude,  old  style 45°  East 
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MERIDIAN  K. 

Local  time 9.45  a.m. 

( 'osmopolitan  time  G,  45 

fiongitude 150° 

Ixjiigitude,  old  style    30°  East, 

MERIDIAN  L. 

I^cal  time 8.45  a.m. 

( /oamopolitan  time  G.  4.^> 

Longitude 165° 

liOngitude,  old  style    15°  East. 


MERIDIAN  M. 

Local  time 7.45  a.m. 

(Josmopolitan  time  G.  45 

Ix)ngitude 180° 

b)ngitude,  old  style 0°  Greenwich 
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MERIDIAN  N. 

Local  time  6.45  a.m. 

Cosmopolitan  time G.  45 

Longi ,  u'o    195° 

Longitude,  old  style 15    West. 

MERIDIAN  0. 

Local  time  5.45  a.m. 

Cosmopolitan  time G.  45 

Longitude    210° 

Longitude,  old  style Sif  West. 

MERIDIAN  P. 

Local  time  4.45  a.m. 

Cosmopolitan  time G.  45 

Longitude    225" 

Longitude,  old  style 45°  West. 


(i 
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MERIDIAN  Q. 

Local  time  3.45  a.m. 

Cosmopolitan  time G.  45 

Longitude    240' 

Longitude,  old  style 60°  West. 


MERIDIAN  R, 

Local  time  , .  2.45  a.m. 

Cosmopolitan  time G.  45 

Longitude    255° 

Longitude,  old  style' 75°  West. 


MERIDIAN  S. 

Local  time  1,45  a.m. 

Cosmopolitan  time G.  45 

Longitude    270° 

Longitude,  old  style 90°  West. 


I*  f 
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MERIDIAN  T. 

Local  time 12.45  a.m. 

('osmopolitan  time  G.  45 

liongitude 286° 

Longitude,  old  style 105°  West. 

MERIDIAN  U. 

Local  time 11.45  p.m. 

C'oamopol'tan  time   G.  45 

Longitude 300° 

Longitude,  old  stylo 120°  West, 

MERIDIAN  V. 

liOcal  time 10. 4.^  p.m. 

( !osmopolitan  time   G.  45 

Longitude 315° 

liongitude,  old  style 135°  West. 
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MERIDIAN  VV. 

Local  time 9.45  p.m. 

Cosmopolitan  time  G.  45 

Longitude 330° 

Longitude,  old  stylo    150"  West. 


MERIDIAN  X. 

Local  time 8.45  p.m. 

Cosmopolitan  time   C  45 

Longitude 345" 

Longitude,  old  style    165"  West. 


THE  PRIME  MERIDIAN. 

Local  time 7.45  p.m. 

Cosmopolitan  time  G  45. 

The  Common  Zero  of  Longitude  0° 
Longitude,  old  style,  180°  East  &  West. 


r 


[52] 


LOiSMHTUDE  AND   TIME-KEOKONING. 


I! 


A  FKW  WOlinS  OV  THE  SELKfJTIOX  OF  A  PlinfE  MERIPIAN  TO  BE  COMMON 
TO  ALL  NATIONH,  IN  CONNECTION  WITH  TIME-RECKONING. 


HV  SANDroiM)  KLKMINO,  C.M.O.,  Ere. 


Fii  iinotlicir  pnpor  which  T  have  suhinittoil  to  the  Institute,  it  liii.s 
been  stiUrd  thut  the  only  nieiiiis  of  obviating  the  confusion  insejja- 
rahln  from  tlie  present  system  of  reckoning  dates,  in  to  measure  time 
by  th(^  nbsoliiti^  diurnal  nsvolutions  of  the  earth. 

liy  the  system  now  followtjd,  we  count  (hiys  by  the  consecutive 
|»assai^e  of  the  sun  over  the  meridian  of  (\u'li  spot  on  the  earth's 
suifiice.  The  muiiiIku"  of  spots  around  the  <i;l()be  may  be  said  to  lie 
inrinitc,  and  accordiugly  the  duration  of  the  day,  as  it  is  locally  dis- 
tiuguislii'd,  considen'd  in  relation  to  absolute  time,  is  marked  by  an 
ecpially  infinite,  variety. 

It  has  been  ars^'ued  that  the  earth  shouhl  be  considered  as  a  wliole, 
and  that  its  mean  diurnal  nnolution  should  be  the  unit  measure  for 
reckoninji;  dates  ;  and  this  theory  points  to  the  consideration  of  the 
necessity  of  establishing  a  common  jnime  meridian. 

If  Nve  were  placed  in  some  neutral  jjosition,  such  as  the  earth's 
centre,  or  its  })ol»'s,  and  were  called  upon  to  dcftermine  the  time 
occupieil  by  a  diurnal  revolution,  we  could  fix  on  a  point  arbitrarily 
chosen  in  a  circle  inscribing  the  earth's  axis,  and  note  the  time 
between  two  consecutive  passages  of  the  sun  over  that  point.  A 
plane  |.assing  through  that  point  and  the  poles,  extended  to  the 
surface  of  the  glol)e,  would  establish  a  tirst  or  prime  meridian 
from  which  longitude  may  be  reckoned. 

The  establisliment  of  an  initial  or  prime  meridian  as  the  recognized 
starting  point  of  time-reckoning  by  all  nations,  atiects  the  whole  area 
of  civilization,  and  contlicting  opinions  may  arise  concerning  its  posi- 
tion. Its  consideration  must  therefore  be  approached  in  a  broad, 
(•osmo]>olitan  spirit,  so  as  to  avoid  olfeuco  to  national  feeling  and 
prej  udice. 
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A.S  far  a.s  pnictiouliln,  the  interostH  of  all  tuitions  hIiouM  be  coii- 
Hultod  in  its  clioict),  and  the  itrincipl*;  HJionld  \n)  n!(;o<;ni/,(!d,  that  tho 
first  nu'fidian  whoidd  \ui  determiiiod  in  acconlanco  witJi  the  viowa  of 
tho  greatest  poHsil)lo  miinher 

Althon<,'li  the  j,'eiu'ml  acceptance  of  acoirunoti  >n<>ridi)in  for  reckon- 
ing longitude  has  long  been  desired,  unanimity  lias  in  no  way  been 
attained. 

The  meridians  passing  through  the  following  ])oints  aio  more  or 
less  in  use  at  the  present  time,  viz.;  (-adi/,  (Miristiania,  ( -opeidiagen, 
Ferro,  Greenwich,  Lisbon,  NajdoH,  Pariw,  Piilkova,  Ui(j  de  Jani-iro, 
Stockholm,  and  Washington. 

Several  othtu'  inei-idians  have  at  (lifferent  times  been  used,  or  pro- 
posed to  be  used,  for  the  computation  of  longitude.  Ptolemy,  to 
whom  we  are  indebted,  along  with  A[arinus,  for  introducing  the  terms 
'  longitude' and  'latitude,'  drew  the  first  meridian  through  tli(!  Insulse 
Fortunata*,  or  Canary  Islands,  as  the  western  limit  of  the  earth's 
l^oumhiries  of  his  time ;  the  exact  [)osition  is  not  known  with 
certainty. 

According  to  Malto  Brun,  Louis  XIIT.  of  Fratuie,  in  order  to 
render  the  manner  of  ex}n'e.ssing  longitude  in  French  geogniphy  uni- 
form, ordered,  V)y  an  expnjss  declaration,  that  the  first  mci-idiau  should 
be  placed  in  tho  Isle  of  Ferro,  the  most  western  of  th(3  Oananes. 
J^elisle,  one  of  the  first  who  endeavoured  to  giv(?  pnicision  to  geo 
graphical  determinations,  fixed  the  longitude  of  Paris  'J()  dcgre(?s  east 
of  that  meridian.  When,  by  more  rigorous  observations,  it  was  known 
that  the  diUerence  of  longitude  between  Paris  an<l  the  principal  town 
of  the  Isle  of  Fen'o  was  20^  5'  50",  it  was  necessary  to  advance  the 
first  meridian  5'  50"  to  the  east  of  that  point,  so  that  it  is  now  a  circle 
of  mere  convention,  which  passes  through  no  remarkable  i)oint. 

Geographers  at  one  time  established  the  first  meridian  at  the 
island  of  St.  Nicholas,  near  Cape  Verd  ;  others  at  the  isle  of  St. 
James.  Gerard  Mercator,  Avho  lived  in  the  sixteenth  century, 
selected  the  meridian  i)assing  through  the  Island  del  Coi-vo,  one  of 
the  Azores,  on  account,  it  is  said,  of  the  nuignetic  needle  pointing 
due  north  at  that  i'-.--  ■  It  was  not  then  known  that  the  needle 
itself  was  subject  to  variations.  The  l.>utch  placed  their  tirst 
meridian  at  the  Peak  of  TenerifTe.  The  Spaniards  have  chosen 
(^adiz.  The  British  formerly  used  Cape  Lizard,  but  subsecjuently 
aelected  Greenwich  Observatory,  near  London.     The  Russians,  Pul- 
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kova,  near  St.  Pctersbur  .^  Washington  was  adopted  by  the  United 
States,  and  the  charts  of  that  country  are  still  constructed  willi 
Washington  as  a  first  meridian,  although  Greenwich  is  now  used 
for  reckoning  longitude  by  all  sea-going  ships  carrying  the  United 
States  flag.  The  Italians  selected  Naples  \  ai:d  ships  of  the  empire 
of  Brazil  reckon  in  part  from  Rio  de  Janeiro. 

An  earnest  desire  has  frequently  been  expressed  for  the  determi- 
nation of  one  prime  meridian  common  to  all  nations,  but  all  attenipts 
for  its  establishment  have  failed.  On  all  sides  there  has  been  an 
adherence,  with  more  or  less  tenacity,  to  the  arbitraiy  zeros  adopted 
or  suggested  by  the  national  navigators.  Recommendations  have 
however  from  time  to  time  been  made  in  the  general  interests  of 
science,  which  is  uncoutined  by  national  boundaries  and  unprejudiced 
by  nationr.l  vanity.  Some  astronomers  have  proposed  Alexandria, 
from  its  being  the  place  to  which  Ptolemy's  observations  and  compu- 
tations wero  reduced.  The  Great  Pyramid  has  also  been  proposed  as 
the  point  through  which  the  world's  prime  meridian  should  be  drawn; 
it  has  found  an  earnest  advocate  in  Professor  Piazzi  Smyth,  Astro- 
nomer Royal  for  Scotland. 

Other  astronomers  have  proposed  that  a  meridian  should  be 
established  from  celestial  phenomena,  so  that  laational  sensitiveness 
shall  in  no  way  be  huit.  Laplace  recommended  the  adoption  of  a 
universal  first  meridian,  upon  which  it  was  12  o'clock  when  the  sun 
entered  'he  point  of  the  vernal  equinox  in  the  year  1250,  in  which 
the  apogee  of  the  earth's  orbit  coiticid.-d  with  the  solsticial  point  in 
Cancer.  Accordi  :g  to  Maury,  such  a  universal  meridian  would  pass 
about  8  miles  west  of  Cape  Mesurada,  on  the  coast  of  Africa, 

This  initial  meridian  was  favoured  by  Herschel.  It  is  certainly 
sr^gested  by  no  leu  circumstances  such  as  noon  or  midnight,  or  by 
the  observatory  or  metropolis  of  any  nation.  Its  determination  is 
made  solely  by  the  motion  of  the  sun  among  the  stars,  in  which  all 
the  nations  of  the  earth  have  a  common  interest.  Herschel  designated 
the  time  reckoned  by  this  meridian  ''  Equinoctial  time."  But  this 
meridian  possesses  no  one  advantage  not  common  to  all  other 
meridians,  beyond  being  perfectly  free  from  national  relationships. 

The  initial  meridian  for  the  world  should  be  chosen  for  other 
reasons  than  any  of  those  which,  as  far  as  I  know,  have  yet  been 
advanced.  In  another  place  I  have  shown  that  it  would  be  the 
separating  line  on  the  surface  of  the  earth,  between  two  consecutive 
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diurnal  revolutions;  that  is  to  say,  between  one  cosmopolitan  date  (t)r 
day)  and  another.  It  would  be,  therefore,  inexpedient  to  have  it 
passing  through  London  or  Washington,  or  Paris,  or  St.  Petersburg, 
or  indeed  througli  the  heart  of  any  populous  or  even  inhabited 
country.  We  must  seek  for  a  position  free  from  this  characteristic. 
We  should  look  for  a  meridian,  if  possible,  to  [)ass  througli  no 
great  extent  of  habitable  land,  so  that  hereafter  the  whole  population 
of  the  world  would  follow  a  common  time-reckoning :  and  simul- 
taneous human  events  would  be  chronicled  by  concurrent  dates.  If 
we  examine  the  terrestrial  globe,  we  shall  find  that  two,  and  only 
two,  limited  sections  of  the  sphere  present  themselves  with  these 
qualifications. 

A  meridian  may  be  drawn  through  the  Atlantic  Ocean,  so  as  to 
pass  Africa  on  the  one  side  and  South  America  on  the  other  without 
touching  any  portion  of  either  continent,  avoiding  all  islands  and 
all  land  except  a  portion  of  eastern  Greenland. 

The  configuration  of  the  continents  will  also  admit  of  a  raeridiati 
being  similarly  drawn  in  the  op|)o.site  hemi;si)here  so  as  to  pass 
through  Behring's  Strait,  and  through  the  whole  extent  of  the 
Pacific  Ocean  without  touching  dry  land. 

Either  of  theK,,  meridians  would  serve  the  desired  purpose,  l)ut  a 
meridian  in  close  proximity  to  Behring's  vStrait  suggests  itself  as  the 
most  eligible. 

It  must  be  admitted  that  the  establishment  of  a  common  prime 
mei'idian  9,hould  be  so  deterniined  that,  if  at  all  practicable,  one  of 
the  several  systems  of  the  divisions  of  longitude  now  employed  miglit 
be  maintained.  It  would  be  a  still  greater  advantage  if  tlie  new  initial 
meridian  could  harmonize  v;ith  the  longitudinal  divisions  most  in  use 
in  the  navigation  of  the  high  seas. 

If  we  refer  to  the  map  of  the  world,  we  find  that  the  a^iti  or 
nether  meridians  of  some  of  the  capitals  of  Europe  pass  at  no  great 
distance  from  Behring's  Strait,  and  the  addition  or  subtraction  of  180° 
would,  in  any  one  case,  be  a  ready  means  of  harmonizing  the  pro- 
posed new  zero  with  the  old  reckoning  of  longitude.  Six  of  these 
places  are  at  present  employed  as  prime  meridians,  viz.  : 

1.  Chriatiania.  4.  Naples. 

2.  CopenLagen.  6.  Paris. 

3.  Greenwich.  6.  >Stockliolm. 

The  following  table,  prepared  from  the  latest  authorities  within 
reach,  gives  an  estimate  of  the  number  and  tonnage  of  steamers  and 
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sailing  ships  belonging  to  the  several  nations  of  the  world  ;  likewise 
the  first  meridians  which  ^hey  use  in  ascertaining  their  longitude  : 


Country. 

Sw.u's  OF  ALL  Sorts. 

ITinQT  AT KninT AN4   TTnim 

Number. 

Tonnage. 

(Jroat  Britain     ) 

anil  the             [ 

British  C  Colonies  ) 

I  'nited  States    . . 

Norway  

Italy    

20,938 

0,935 

4,257 

4,520 

3,380 

3,025 

2,908 

1,970 

2,151 

1,385 

2,030 

740 

1,300 

491 

348 

507 

50 

78 

57,097 

8,090,532 

2,739,348 

1,391,877 

1,430,895 

1,142,040 

1,118,145 

000,043 

577,282 

402,541 

470,193 

424,418 

303,022 

245,  )04 

104,050 

140,130 

194,091 

38,031 
39,391 

Greenwich. 

Greenwich. 

Christiania  and  Greenwich, 

Naples  and  Greenwich. 

Ferro,  Greenwich  and  Paris. 

Paris. 

Cadiz. 

Pulkova,  Greenwich  and  Ferro. 

<  lermany     

France     

Spain   

Kussia 

Sweden    

Holland 

(rreece 

Stockholm,  Greenwich  and  Paris, 
(ireenwich. 

Austria    

Denmark     

Portugal 

Turkey    

Brazil,  &c.,  S.     ( 
America  . . . .  ) 

Belgium 

Japan,  &c.,  Asia. 

Greenwich  and  Ferro. 

( Copenhagen,  Paris  and  Greenwich, 

Lisbon. 

Rio  de  Janeiro  and  Greenwich, 

Greenwich. 
Greenwich. 

20,312,093 

Taking  those  rftinns  .as  a  basis,  it  is  roughly  estimated  that  the 
shipping  of  the  world  reckon  their  longitude  from  the  meridian  of 
the  several  points  mentioneil  in  the  following  proportions,  viz. : 


From 


Greenwich  ... 

Paris    

Gadiz   

Naples 

Christiania ... 
Ferro    ....... 

I'ulkova 

Stockholm  .  .  , 

Lisbon 

('Opei)bagen  . 
Kio  de  .huu'iro 
Miscellaneous 


Ships  ok  all  Kindh. 

Pkr  Cent. 

Niinilmr. 

Timnnge. 

Sliips. 

Tonnage. 

37,003 

14,000,972 

65 

72 

5,914 

l,7T),OS3 

10 

8 

2,408 

0()(),002 

o 

3 

2,203 

715,448 

4 

4 

2,128 

095.988 

4 

3 

1,497 

507,082 

2 

3 

987 

298,041 

H 

H 

717 

154,180 

n 

1 

491 

104,000 

I 

1 

435 

81,888 

1 

i 

253 

97,040 

i 

4 

2,881 

531,509 

^ 

n 

57,097 

20,312,093 

100 

100 

72 
8 
3 
4 
3 
3 

H 

1 

1 

i 

2i 


100 
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It  tlms  appears  that  of  tlie  total  commcrco  of  tho  world  wliicli  in 
a  greater  or  less  degree  bitsi^s  its  syst(!iii  of  navigation  on  eleven 
different  first  niei-idians  for  the  x-eckoning  of  longitude,  G.")  per  cent. 
of  the  number  of  ships,  and  72  per  cent,  of  tlie  total  tonnag(!,  eoinpute 
their  longitude  east  and  west  of  Greenwicli. 

ThO:  United  Stntes  of  America  at  one  time  used  the  iiuM-idiiiii  of 
Washington.  But  the  importance  of  having  a  comuKJii  zero  of 
measurement  has  been  felt  to  be  so  great,  that  practical  effe.ct  has 
been  given  to  the  idea,  on  the  part  of  the  United  States,  by  all  sea- 
going ships  of  the  Republic,  giving  up  Washington,  and  rtdoi)ting 
the  meridian  of  Greenwich.  Kussia,  Norway,  Holland,  Belgium  and 
Japan  have  taken  the  same  course,  and  Germany,  Sweden,  Austria 
and  Denmark  have  i)artially  done  so. 

It  is  accordingly  clear  that  of  the  six  places  mentioned,  the  nether 
meridians  of  which  are  convenient  to  Behring's  Strait,  Greenwich 
takes  the  first  position  with  respect  to  the  number  and  tonnage  of 
ships  navigating  by  it.  The  six  several  places,  as  fiir  as  known,  seem 
to  stand  in  tlie  followin*;  order,  viz. : 

anil's  kjnnagi.. 

(Treeriwieh    :i7,(3().S  1 4, 000, ()7'J 

Paris r,A)l4  l.T.'i.l.OS.'i 

Naples L>,'2fl.S  715,448 

rhriatiania '2,  I2S  OO.O.'KSS 

Stockholm   717  ir)4, 1 80 

<  'openhagen    4.3')  81 ,888 

TIk'  meridian  ilrawn  180'  east  and  west  of  Greenwich  cro.sses  a 
small  angle  of  Kamtschatka,  immediately  on  the  western  side  of 
Behring's  Strait:  with  this  exception,  it  passes  over  no  land  between 
the  Arctic  and  Antarctic  circles.  The  foregoing  shows  clearly  that 
it  i.s,  of  all  the  meridians,  the  one  which  would  best  accommodate 
the  greatest  number  and  tonnage  of  the  world's  sliipping.  liy  the 
adoption  of  this  as  a  common  ]>riine  meridian,  there  would  be  no 
disarrangement  in  the  charts,  the  nautical  tables,  or  the  descriptive 
nomenciiiture  of  noarly  three-fourths  of  the  ships  navigating  tho 
high  seas.  The  .same  lines  of  longitude  would  be  traccul  on  the  maps, 
although  ditferently  notated.  The  necessity  would  simply  arise  of 
falling  back  on  the  familiar  phrases  of  '  n<'W  style'  and  'old  style,' 
first  applied   in  connection  with  chronological  dates  in    England  in 


58 


LONGITUDE    ANI>   TIME-RECKONING, 


1752 — the  year  whon  popular  prejudice  was  met  and  the  calendar 
reformed. 

The  following  table  will  show  all  the  change  that  would  be  callep 
for  in  notating  the  degrees  of  longitude.  It  will  be  observed  that 
the  table  is  limited  to  the  twenty-four  lettered  meridians  elsewhere 
alhicied  to : 


LONOITI'DF. 

Hour 

Meridian-. 

New  Style. 

Old  style. 

Prime  Meridian 

Zero 

180"  E. 

&W 

of  Greenwich 

A 

15^ 

165"  K. 

of  G 

reenwich. 

B 

30" 

150"  E. 

(' 

45' 

135"  E. 

I) 

00" 

120"  E. 

!•: 

75" 

105"  E. 

F 

90' 

90"  E. 

LI 

105' 

75°  E. 

H 

120= 

60"  E. 

1 

135° 

45°  E. 

K 

150" 

30"  E. 

L 

IG5^ 

15"  E. 

M 

180' 

0°  Gree.iwich 

N 

195 

15"  W. 

of  Greenwich. 

I) 

210' 

30"  W. 

V 

*2l>5 

45"  W. 

k> 

24(i° 

60°  W. 

R 

255" 

75"  W. 

S 

270^ 

90"  W. 

'J^ 

285" 

105°  W. 

u 

300" 

120°  \y. 

V 

3hV 

135"  W. 

w 

330" 

150°  W, 

X 

345" 

165"  W. 

Prime  Meridian 

360  or  Zero 

180"  W. 

But  a  proposal  of  this  character  cannot  be  effected  without  mucli 
discus.sion.  Such  a  change  must  be  the  work  of  time,  for  it  is  to  be 
feared  that  much  passive  if  not  active  opposition  would  have  to  be 
overcome  before  general  concurrence  be  obtained.  Whatever  benefits 
a  measure  may  promise,  tliere  will  rlways  be  those  who  fail  to  recog- 
nize the  anticipated  advantages  ;  and  there  are  generally  not  a  few 
who  consider  it  a  duty  to  combat  the  least  innovation  on  existing 
jiractices.  The  object  of  these  remarirs,  however,  is  to  show  that 
thei'e  is  no  impediment  to  the  establishment  of  a  prime  meridian  for 
the  world  unnuirked  by  national  pre-eminence,  a  meridian  in  itself 
admirably  adapted  for  the  important  purposes  referred  to  in  connection 
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with  the  notation  of  time,  and  the  accurate  reckonin'j'  of  ehronoloffieal 
dates  in  every  country  on  the  surface  of  the  enrth. 

The  advantages  to  be  derived,  with  the  couiplications  and  confusion 
to  be  avoided,  have  been  elsewhere  set  forth.  Suffice  it  to  say  here, 
the  object  to  be  attained  is  the  establishment  of  a  more  accurate  and 
more  convenient  sy stent  of  time- reckoning  than  now  obtains.  Ft 
ia  not  proposed  to  interfere  in  the  least  with  the  local  divisions — 
the  weeks  and  the  days  of  the  week.  The  week  is  an  arbitrary 
division,  but  it  has  been  recognized  Ijy  uuui  from  remote  antiquity, 
and  it  is  a  period  recorded  in  the  earliest  teachings  of  religion  and 
history. 

Amongst  the  many  changes  which  were  violently  enforced  by  tlui 
French  Eevolution,  there  v/as  })erhaps  none  that  more  shocked  public 
sentiment  than  the  alteration  of  the  ancient  calendar  by  the  substi- 
tution of  a  ten-day  period  for  a  seven  day  period.  The  week,  as  well 
as  the  week  day,  has  become  an  integral  part  of  our  civilization,  and 
we  must  accept  both  as  unalterable.  As  i-egurds  the  earth  as  a 
whole,  both  are  governed  by  local  and  superficial  phenomena  occur- 
ring in  perpetual  succession  around  the  circumference  of  the  sphere  ; 
yet  this  is  no  barrier  to  the  establishment  ^i  a  mode  of  scientific 
reckoning  determined  in  harmony  with  them,  and  cosmopolitan  in  its 
character.  The  aim  is  to  introduce  a  scheme  whereby  years  and 
months,  hours,  minutes  and  seconds,  at  all  the  meridians  of  the  glol)e, 
shall  be  practically  as  well  as  theoretically  concuri-ent ;  for  the  divi- 
sion will  be  based  on  the  one  unit  measure,  an  established  peiiod  in 
absolute  time.  However  variable  may  be  the  ordinary  weeks  and 
week  days  as  they  occur  in  different  localities  around  the  glo'ue,  the 
effort  is  to  secure  to  mankind,  by  a  simple  uniform  system  of  uni- 
versal application,  the  means  of  truly  uotating  dates,  and  recording 
events  as  they  transpire. 

To  accomplish  this  end,  the  first  requisite  is  that  each  revolution 
of  the  globe  on  its  axis  be  defined  by  a  line  of  demarcation  on  the 
earth's  surface  acceptable  to  all  nations.  The  interval  of  time  be- 
tween two  consecutive  passages  of  the  sun  over  this  lino  would  denote 
the  unit  measure.  By  whatever  name  they  may  be  known,  the 
number  of  these  units,  from  the  commencement  of  a  month  or  of  a 
year,  would  indicate  any  pavticuiar  date,  common  to  all.  The  unit 
measure  would  bo  divided  into  twenty-four.     These  divisions  rei)ro- 
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soute:!  on  tho  surfiicc  of  tho  globe  by  twonty-four  fixi^d  intM-idioiial 
lines,  iit  Olio  hour's  cUstanca  fVom  each  othor,  would  establish  the 
staudanls  for  local  tiuie  every wliero.  Perfect  uuiforuiity  wotdd  thus 
be  secui'(;(l  iu  all  the  clocks  in  the  world.  Tlu'  minutes,  and  indeed 
all  the  sub-divisions  of  time,  would  l)0  concurrent ;  the  local  numbers 
of  the  hours  only  would  differ.* 

Tho  position  of  the  twenty-four  secondary  mei-idians  is  governeil 
by  the  selection  of  a  primary  meridian  ;  and  hence  the  fir.st  step  to 
the  consummation  of  the  scheme  is  the  establishment  of  an  initial 
meridian  as  a  common  fjtarting  point. 

Is  it  too  much  to  iilHrin  that  the  meridian  suggeste<i  will  fully  meet 
every  requirement  ?  To  the  wiiter  it  seems,  that  with  the  concurrence 
of  tho.se  nations  acknowledged  as  the  fountain  heads  of  civilization, 
it  might  at  once  lake  the  place  of  all  other  initial  meridians  which 
have  hithei'to  been  employed.  It  could  be  established  without  any 
clashing  with  existing  custonis,  or  any  violent  departure  from  the 
rules  and  })ractices  and  traditions  of  the  great  majority  of  marinei-s. 
By  its  adoption  the  expression  so  familiar  to  us,  "  the  longitude  of 
Greenwich,"  would  simply  pass  out  of  usage,  and  some  other  name  take 
its  place.  There  would  be  nofavoui'ed  nation,  no  gratification  of  any 
geograi)hical  vanity.  A  new  prime  meridian  so  established  would  be 
essentially  cosmopolitan,  and  would  tend  towards  the  general  benefit 
of  humanity.  As  the  line  of  denuircation  between  one  date  ami 
anoth(>r  it  would  be  of  universal  interest,  and  a  property  common  to 
the  hundreds  of  millions  who  live  on  the  land  and  the  huudr(!ds  of 
thousands  who  sail  on  the  sea. 


►Since  the  foregoing  was  written,  1  have  .seen  the  weekly  edition 
of  the  77/Mes  of  the  1 7th  ultimo.  (Jan.   '79).     The  following  extract 


*  One  of  tin-  lumvoidaMc,  rusult.s  might  be  lit'M  to  be  DbJecti'Hiiilile,  but,  it  iimy  I'rovu 
lt'.ss  disiuh';int:iL;iM)iis  thiiii  iiiitit'ijmtt'd.  Only  uii  ciiif  iimriilian  wmild  the  oidiiiaiy  local  day 
(•orrt'siMiiid  with  tlie  unit  of  time.  Iu'  Avi'st  of  that  ini'iidiati  it  would  be  one  hour  later, 
:i()°  West  it  would  be  two  hours  later  ;  and  tor  eacii  l/i'  dej,'rees  of  westing  one  hour  later  still. 
Thus  the  eiioeh  of  change  from  one  eo.smo|politan  date  to  another  would  occur  at  niitlnight  in 
one  locality,  at  noon  in  anotlicr,  ai  six  a.m.  at  a  third,  and  at  every  hour  of  tlie  J4,  as  the 
longitude  would  determine.  This  peculiarity  would  (K.ubtlcss  be  felt  to  be  an  inconvenience 
during  a  brief  interval  of  trausition  fri)m  the  luvsenl  to  the  new  system.  The  aecunijianying 
jilate  illustrates  the  variation  of  changes,  and  sIkjws  tliat,  while  cosmopolitan  time  would  be 
absolutely  identical  in  every  loeulity,  local  time  would  vary  cue  ho\ir  at  each  tixcil  local 
Htandanl  around  th«  circumference  of  the  globe. 
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BY  THE  iJURLAHO  OESBARATS  L'TH  CO  MONTREAL. 


Behrin^  Streit  and  it  furni«iie8  an  illustrat'oo  of 
imiultaneojs  time  '  at  each  of  the  24  Seconda»y 
Mcfidiant  proposed  in  connection  with  the  ncherno 
of  Cosmopoiitar:  Time 
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which  it  oontiiins  shows  thiit  the  siiljjci't  we  liiivu  lu'cn  consich'i'ing  is 
i!n;^iiiL;iiij,'  the  iittciitioii  nf  fmiiirnf  ^coo^raplici's  in  Kui'opc  : 

"A  Ni;\\  FiKsr  Mkkiihan.  It  is  uilinittL'd  by  go(i),Ma|>lior.s  that  tins  prcHt-nt 
variety  of  •  lirst  iiu'i-idiiins  '  is  fxtnincly  oiiiliarrasHiiii;  and  not  coiiduoivt!  to 
at'i;ura<'y.  A  j^ood  in  my  iirojjosals  liavi;  het.'ii  made  ruL'cntly  for  tliu  cstablinh- 
ment  of  a  coniuion  lirst  niuridian  for  all  uouiitiifs,  liut,  as  one  niiglit  expect, 
there  is  a  want  of  agreement  as  to  what  line  should  be  chosen,  'i'iie  ((uestion 
was  taken  up  at  the  last  International  ( 'onL,'ress  of  » ieogra[>hy  at  Paris,  and 
among  the  contributions  to  tiie  subject  was  a  paper  l)y  M.  Houthillier  de 
Heaumont,  President  of  the  ( leogra])hieal  Society  of  (iencva.  'I'he  subject  was 
brought  on  a  former  occasion  before  the  Antwerj)  (Jeogiaithical  Congress, 
where  it  was  vo'v  tiioi'nughly  discussed  l)V  competent  gL'o^'ia[)hers.  The 
jiroposal,  however,  <lid  not  leceive  more  than  ex[)ressions  of  sympathy  and 
encouragement.  To  propose,  as  M.  de  licaumont  says,  to  take  the  meridian 
of  ( Ireenwicli  or  an_\  otiicr  national  meridian  as  the  initial  one,  is  not  to  advance 
the  (picstifin;  rather,  it  leaves  it  In  slafii  '/ini.  Nor  would  it  be  a  hapi)y 
solution  to  take  the  old  meridian  of  Kerro,  abandoned  by  the  chief  maritime 
natu)ns  and  preseutiug  i)ccuiiar  dilliculties  in  its  ac^tual  position.  At  the 
(^)ngres.H  of  Paris  of  1H7')  Jerusalem  was  proposed,  a  proiwsal  more  creditable 
to  the  heart  than  the  heail  of  the  professor.  Now  M.  de  Beaunumt  asks; 
■  Does  there  exist  and  can  we  lind  a  meridian  which,  l>y  its  position  on  the 
earth,  is  sulHciently  determined  to  be  taken  as  tiie  initial  meridian,  solely  ou 
account  of  its  natural  and  individual  character?'  In  reply  he  draws  attention 
to  the  meridian  jiassing  through  Behring's  Strait,  as  satisfying  Ijcyoud  any 
other  this  demand.  It  is  now  the  ioOth  meridian  west  of  tlie  island  of  Ferro, 
or  ."iO  (leg.  K.,  or  10  deg.  K.  of  Paris.  This  meridian,  M.  de  Beaumont  main- 
tains, can  be  very  easily  connected  witli  works  baseil  on  the  principal  meridians 
of  Ferro,  Paris,  (Greenwich,  &c.  It  touches  the  extremity  of  tlie  American 
continent  at  Cape  Prince  of  Wales;  traverses,  on  the  one  hand,  the  wlude 
length  of  the  Pacific  without  touching  any  land,  and,  on  the  other,  all  Europe, 
through  its  centre,  from  the  top  of  Spit;;bergen,  passing  Coi»euiiagen,  Leipsic, 
Venice  and  Home ;  then  cuts  the  African  continent  iroiu  Tripoli  to  Cape  Frio, 
about  18  deg.  S.  lat.  M.  de  Heaunu)nt  urges  several  advantages  on  behalf  of 
this  new  meridian.  It  would  cut  Europe  into  east  and  west,  thus  giving  em- 
phasis to  a  division  which  has  been  tacitly  recognized  for  ages;  it  presents 
about  the  largest  posisible  teri'estrial  arc,  from  7!>  deg.  N.  to  IS  deg.  S.  lat., 
!*7  degrees  altogether,  thus  giving  to  science  the  longest  continuous  line  of 
land  as  a  basis  for  astronomical,  geodetic,  and  meteorological  oljservatioiis,  and 
other  important  scientitic  researches.  I'assing  as  it  would  through  a  great 
number  of  States,  it  would  become  a  really  international  meridian,  as  each 
nation  might  establish  a  .^-tation  or  observatory  on  the  line  of  its  circumference. 
Such  a  meridian  M.  de  BeauiiKjnt  proposes  to  call  mediator,  ou  the  analogy  of 
eijuator.  Tliis  proposal  of  M.  de  Beaumont  is  strongly  approveil  by  the 
eminent  French  geographer,  M.  E.  Cortambert,  and  has  received  considerable 
support  from  other  continental  geographers.  Whether  ^f.  de  Beaumont'.s 
particular  proposal  be  generally  accepted  or  not,  there  can  be  no  doub*.  of  the 
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a(lvaiita;,'o  of  having  huuio  coiniiion  iiitoniatiunal  arraiigeiiicnt  as  to  a  common 
lucridiau  for  gt-ograiiliical  ituriiosus  at  lea^st. " 

It  is  Homiiwlint  it'iiiiirkablt)  tliut  tin;  iiii|»()itiiiit  (|iii)ry  of  M.  de 
Bt-!uninnit  is  oiu^  wliicli,  without  tho  Hliy;liti',st  idea  tliiit  it  liad  boon 
ask(!«l  by  liiiii,  I  have  aiiticii)at(!(l  by  iny  rojily.  Tlici  eoiiicideuco,  liow- 
cvor,  is  lo.ss  strain,'!',  that  wo  have  arrived  substantially  at  the  same 
coiic'hisioiis.  A  Hehriiij,''s  Strait  iiu'ridiau  is  ahuost  the  only  one 
which,  by  its  position,  juay  be  takon  as  the  initial  meridian,  on 
nccount  of  its  natural  and  imlividual  character. 

It  is  not  a  little  satisfactory  to  iliscover  that  the  vi»!ws  which  I 
have  expressed  arc  <!onHrin(Ml  in  the  main  l)y  so  disiinguished  an 
authority.  What  dili'erencti  (.'xists  is  in  matteis  of  detail.  M.  de 
JJeaumont  |)ro[»()st's  tluit  the  eonnnon  meridian  should  be  established 
['}{)'  west  of  Feri'o,  or  nearly  ISO^  from  a  mei'idian  [)assing  through 
or  at  no  great  di^stanee  from  ('opt;nhagen,  licipsie,  Venice  and  Rome. 
This  would  throw  the  initial  meridian  a  littlt;  to  the  east  of  liehring's 
Strait  ;  while  the  one  suggested  bv  the  writer  is  to  the  west  in  the 
same  locality.  Either  would  perfectly  serve  the  ilesiretl  purjtose. 
Tlie  only  (piestion  remaining  is,  which  of  the  two  would  least  interfere 
with  [)resent  practices ;  least  disarrange  charts,  tables  and  nautical 
nomenclature  ;  which  would  most  accommodate  and  best  satisfy  the 
greatest  numl)er  of  those;  who  use  aiul  are  governed  by  the  maps 
and  forms  and  astronomical  almanacs  n(nv  in  use ; — in  fact,  which  of 
the  two  lines  would  most  readily  meet  with  general  concurrence  i  I 
think  the  answer  is  conclusive.  The  anti-meridian  of  the  one  pro- 
posed by  M.  de  Beaumont,  passes  through  ("op(!nhagen — a  mei'dian 
)'eoognized  probably  by  less  than  one  per  cent,  of  ocean-going  ve.s.selfi ; 
while  the  anti-meridian  of  the  line  advocated  in  this  paper  is  in  use 
for  reckoning  longitude  by  at  least  72  per  cent,  of  the  floating 
tonnage  of  the  world. 

The  proposal  of  the  President  of  the  Geographical  Society  of 
Geneva,  supported  as  it  is  by  M.  E.  Cortambert  and  other  con- 
tinental geographers,  ad\'ances  the  settlement  of  an  extremely  em- 
barrassing (piestion,  and  encourages  the  hope  that  at  no  distant  day 
there  may  be  an  international  arrangement,  through  which  mankind 
may  secure  the  advantages  of  a  common  tirst  meridian  for  geographical, 
chronometrical  and  all  other  general  purposes ;  one  that  in  its  actual 
and  in  its  astronomical  sense  Avill  bo  indeed  cosmopolitan. 
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Two  coinimiuictttioiiH  on  the  Buhjctct  have  lately  iippoarod  in  tlio  "  liulliitin 
de  lu  Socit'tii  (icoj^nipiiie,  I'ariH,  (itli  SitIcm,  Vol.  '.)." 

Th(!  lirst,  originally  siiltniittcd  to  tlic  Irniicrial  <irogra[(lii<;al  Society  of  Kussia 
by  M.  ()tt<t  Strnvi',  iMrci.turot' tiic  I'lilUnva  Oliscrvatoiy,  wan  Miili.sci|iiintly  rcail 
before  the  (Icogiaiiliical  Sdcit-ty,  I'uiin,  by  M.  le  Conitc  ( iniilolioni  \'i.sconte. 
The  Hcconil,  was  cinnnmnicateil  to  tlir  same  society  by  M.  A,  <W'rinain,  Ingi" 
nicur  liydrograpiiie. 

The  reeoniniomlatioii  of  M.  (Jerniain  is  that  the  meridian  of  I'aris  shouM  l)e 
inaintaincil.  lie  takes  an  essentially  national  and  non-eosniopolitan  vit:\v  of 
the  subject.  The  line  of  argument  ailoptrd  liy  iiim  dots  not  call  t'nr  relutation, 
even  if  eontniversy  in  this  instance  fell  within  the  province  of  the  writer. 

M.  (iermain  .seems  to  think,  for  his  opinions  are  not  ]tositively  expressed, 
that  if  Mngland  would  ailojit  the  metrical  mciisiirement  of  France,  it  wmild  be 
a  gracious  ;u!t  for  France  to  accept  the  prime  meridian  of  Knglaml. 

The  communication  of  M,  ( ►tto  Struve  is  of  a  difl'crent  character.  l\c.  argues 
for  the  iu;c<'ssity  of  a  common  lirsl  meridian,  in  the  general  interests  of  navi- 
gation, of  geogra[)hy  and  of  astronomy.  He  points  out  that  national  vanity 
aeems  to  have  been  the  sole  cause  that  up  to  the  jncsent  time,  to  the  great 
<letriinent  of  scientific  advancement,  ditlercnt  lirst  meridians  an;  in  use.  He 
very  correctly  writes:  "  lia  question  de  lunilii'ation  des  nieridiens  ne  depend 
d'aucunc  consideration  d'ecionomie  politi(iue,  elle  intercsse  uni(|uement  le 
monde  savant.  Sa  n'-alisation  n  exige  pas  certains  sacritices  de  la  part  dn 
public  ;  elle  ilemande  sculenient  ((Uehiues  concessions  d'haliitudes  et  do 
prejug(''S  nationaux,  et  ccla,  de  la  ])art  de  ceuxda  nieines  qui,  apres  une  conrte 
perio(te  de  transition,  en  tireront  les  i)lus  grands  profits.  Cela  est  I'Xelusive- 
ment  Taflaire  du  monde  scientitique,  et  nous  cspcrons  i|u  'aueun  de  si's  mendire-s 
ne  refusera  de  faire  les  insigniliantt's  concessions  dont  nous  parlions  jiour  |)ar- 
venir  a  cette  entente  il'une  utiliti'  g.neralc.  ' 

M.  Struve's  pajier  will  well  re[tay  pi'rusal.  His  remarks  are  totally  free 
from  national  bias;  he  favours  the  adoption  of  the  (Jreenwich  meridian  in 
preference  to  any  other,  mainly  on  account  of  the  fact  that  tl.e  exact  and 
the  most  useful  ephemcridcs  jiulilished,  known  under  the  name  of  tlic  "Nautical 
Almanac,"  are  calculated  to  correspond  Avitli  it.  He  ailmits,  however,  that  it 
is  impossible  to  disregard  the  intluencc  of  national  jealousies,  and  he  points 
out  liow  much  they  stand  in  the  way  of  obtaining  a  general  recognition  of  any 
first  meridian  established  on  national  grounds. 

The  conclusions  to  be  drawn  from  the  valuable  pa]ier  of  M.  Otto  Struve  arc, 
that  although  he  gives  the  preference  to  Greenwich  as  a  common  first  meridian, 
that  a  meridian  passing  through  the  ocean,  away  from  every  countiy,  and  an 
exact  multij)le  of  I.")  from  (Ireenwicli,  would  be  a  sinqtlc  and  dcsiral)le 
alternative. 

The  Pacific  meridian  advocated  in  the  present  jiaper  nu'ets  tlicse  comlitions, 
and  in  itself  oilers  many  positive  advantages.  It  [lasses  through  the  ocean 
without  meeting  any  com  lont,  except  uninhal)ited  laud  on  the  Arctic  circle. 
The  Nautical  Almanac,  reco.nized  liy  M.  Striive,  ami  by  tiic  leading  astrono- 
mers of  the  world,  to  l)c  the  most  conqilete  work  of  the  kind  puhlisheil,  and 
in  consequence  tiu;  most  genera!' v  used,  w ouM  apply  to  it  without  intcr[»olation. 
And  as  no  national  jealousy  would  be  awakened,  all  national  olqections  to  the 
initial  meridian  projjosed  would  entirely  di.sappear,  and  its  general  acceptance 
be  considered  a  ready  and  harmonious  solution  to  an  end)arrassing  ditliculty  in 
a  matter  of  the  greatest  .^cieutilic  imiMirtancc. 
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NOTE. 


An  objection  lias  been  offered  to  the  use  of  the  letters  of  the 
Alphabet  to  denote  cosmopolitan  time  on  the  ground  that  the 
Latin  aljdiabet,  allliougl)  very  generally,  is  not  universally 
employed,  by  the  nations  of  the  earth.  This  ob,ection  is  to  a 
certain  extent  valid,  but  an  examination  will  show  that  the  diffi- 
culty involved  can  be  readily  met. 

Another  point  of  minor  importance  may  tirst  be  alluded  to. 
In  appendix  No.  2,  (])age  48,)  an  illustration  is  given  of  a  cos- 
m'  })olitan  watch  or  time-keeper,  and  it  is  suggested  that  the 
principle  of  construction,  may  be  applied  in  various  ways. 

The  least  complicated  mode  would  probably  be  to  make  the 
watch  with  double  dials,  placed  back  to  back  ;  the  obverse 
denoting  cosmopolitan  time,  the  reverse  indicating  local  time  ; 
the  index  bands  of  both  dials  being  attached  to  the  one  wheel 
work,  and  made  to  move  with  y)recisely  the  same  motion  j  the 
locui  time- hands  to  be  rendered  capable  of  independent  adjust 
ment  for  changes  of  longitude. 

For  reasons  given  in  the  text,  it  is  proposed  that  local  time 
should,  as  at  present,  be  indicated  by  Tlom.an  nunie?'als  ;  cosmo- 
politan time,  on  the  other  hand,  should  be  known  by  the  letters 
of  the  alphabet  as  in  figure  1. 

Fio.  1. 


(Obverse.) 


(Revtrse.) 


Cosmopolitan  Time. 


LOCAr.   TlMK. 


The  objection  is  made   that  this  mode  of  distinguishing  cos- 
mopolitan time  would,  be  limited  in  its  application  to  countries 
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where  the  Latin  alphabet  is  in  use.  In  Russia,  where  our 
alphabetic  symbols  are  not  commonly  used,  it  would  simply  be 
advisable  to  adopt  the  expedient  of  employing  the  Arabic 
numerals,  as  in  figure  2  ;  or  letters  and  Arabic  numerals  may 
be  jointly  employed  as  in  figure  3. 


(Obverse.) 


Fig.  2. 


(Reverse.) 


COBMOrOLITAN  TIME. 


Local  Time. 


(Obverse.) 


Via    3. 


(Reverse.) 


Cosmopolitan  Time. 


Local  Timb. 


Another  expedient  is  illustrated  by  figure  4,  which  would  have 
certain  advantages  to  recommend  it.  It  has  been  proposed  in 
the  text  to  establish  a  common  prime  meridian,  which  would 
form  a  universal  time-zero.  Reckoned  from  this  initial  raeridi.Mii, 
and  at  intervals  of  15  ^  of  longitude  apart,  it  is  proposed  lo  have 
twenty-four  meridians  around  the  globe,  designated  by  letters  of 
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the  alphabet.  These  24  would  be  hour  meridians.  The  first 
hour,  (A,)  from  the  time-zero  would  correspond  wit^  "l  degrees; 
the  second,  (B,)  with  30  degrees  ,  the  third,  (0,)  wi  ..>  degrees 
and  so  on.     Both  letters  and  degrees  may  be  inscribed  on  the 


(Ofri'erse.) 


FIG.  4. 


{Rtvtnt.) 


Cosmopolitan  time. 


Local  Time. 


watch  dial  as  in  the  figure.  Bv  this  arrangement  liie  different 
usages  of  life  which  prevail  in  diiferent  countries  would  be  met, 
and  cosmopolitan  time,  would,  in  two  ways,  be  distinguished 
from  local  time. 

While  letters  of  the  Roman  alphabet  would  probably  be  found 
the  most  convenient  symbols  in  countries  where  that  alphabet 
is  in  common  use,  there  is  nothing  to  prevent  the  employment 
of  degrees  to  indicate  cosmopolitan  time  in  these  and  other 
countries.  Indeed,  the  simple  proposal  to  <iistiriguish  universal 
from  local  time  in  the  way  suggested — that  is,  to  number  the 
divisions  of  the  cosm(>politan  day  by  degrees,  leaving  the  term, 
"hours,"  solely  for  local  time — might  have  a  tendency  to  famili- 
arize the  popular  mind  with  the  relations  of  time  und  longitude. 


If  the  arguments  adduced  in  the  preceding  })apers  be  well 
founded  it  is  no  idle  speculation  to  suppose  that  at  no  remote 
day,  it  will  be  held  expedient  for  the  several  civilized  nations 
of  the  world  to  recognize  the  necessity  for  a  time-zero,  and  to 
enter  into  accord  for  the  establishment  of  a  common  system  of 
reckoning  time  and  longitude. 

These  papci's  are  intended  to  aid  in  directing  attention  to  the 
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subject,  and  the  suggestions  offei-ed  may  possibly  show  that  it 
will  be  practicable  to  maliii'e  a  hcheme  generally  acceptable  to 
all  who  have  a  voice  in  the  matter. 

The  questions  for  the  consideration  and  decision  of  scientific 
men  of  all  countries  may  thus  be  stated. 

L  Does  the  time-zero  or  prime  Meridian  proposed  appear 
suitable,  and  to  be  one  which  ci\ilized  nations  can  accept? 

2.  If  the  prime  Meridian  proposed  be  open  to  serious  objec- 
tions is  there  any  other  meridian  more  eligible  and  more  likely 
to  meet  with  general  approval  ? 

These  questions  answered,  there  would  only  rem.ain  to  be 
detei'mined  the  less  important  points  respecting  the  symbols 
which  it  would  be  most  expedient  to  employ  to  designate  cos- 
mopolitan time,  the  simplest  means  of  passing  from  cosmo- 
politan to  local  time,  and  the  most  convenient  arrangement  for 
showing  both  systems  on  the  one  time  keeper. 


